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COLORADO  STATE  SCHOOL  OF  MINES. 


CALENDAR. 


894-95 


Fall  Term  Begins  Sept.  17, 1894,  Ends  Dec.  21,  1894. 
Winter  Term  Begins  Jan.  2,  1895,  Ends  Mch.  28, 1895. 
Spring  Term  Begins    Mch.  81,  1895,    Ends  June  6,  1895. 


895-96. 


EXAMINATIONS    FOK    ADMISSION. 

June  10,  11,  12,  1895.  Sept.  12,  13,  14,  1895. 

Fall  Term  Begins  Sept.  16, 1895,  Ends  Dec.  20,  1895. 
Winter  Term  Begins  Jan.  2,  1896,  Ends  Mch.  26, 1896. 
Spring  Term  Begins    Mch.  29, 1896,    Ends  June  11,  1896. 


COLORADO  STATE  SCHOOL  OF  MINES. 


BOARD    OF    TRUSTEES. 


F.  Steinhauer,  -  Denver,  -  -  Arapahoe  County. 

Jas.  T.  Smith,  -  Denver,  -  -  Arapahoe  County. 

A.  A.  Blow,  -  Leadville,  -  -  Lake  County. 

J.  P.  Kelly,  -  Golden,  -  -  Jefferson    County. 

Henry  Pall,  -  Denver,  -  -  Arapahoe  County. 


OFFICERS    OF    THE    BOARD 


President,        -         -        -  F.  Steinhauer. 


Secretary, 


J  as.  T.  Smith. 


Treasurer,       -  -       J.  W.  Rttbey. 


COLORADO  STATE  SCHOOL  OF  MINES. 


FACULTY, 


Regis  Chauyenet,  A.  M.,  B.  S,,  President, 
Professor  of  Chemistry. 

Paul  Meyer,  Ph.  D., 

Professor  of  Mathematics. 

George  Cyrus  Tilden,  C.  E.,  • 

Professor  of  Analytical  Chemistry. 

Louis  Clarence  Hill,  C.  E.,  E.  E., 

Professor  of  Physics  and  Electrical  Engineering. 

Edmund  Burgis  Kirby,  E.  M., 

Professor  of  Metallurgy  and  Mining. 

Horace  Bushnell  Patton,  Ph.  D., 

Professor  of  Geology  and  Mineralogy. 

Clinton  Brown  Stewart,  C.  E., 
Professor  of  Civil  Engineering. 

Arthur  Ransley  Curtis,  B.  S., 

Professor  of  Descriptive  Geometry  and  Draughting 


Elbridge  Graves  Moody, 

Registrar  and  Librarian. 


Wm.  H.  Bennett,  ) 

y  Janitor 

J.  M.  RUNDLETT,     ) 
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STUDENTS,    1894-95- 


POST  GRADUATES. 
Collins,  Philip  M. Georgetown,  Colorado. 

(E.  M.,  Colorado  School  of  Mines,  1893.) 

Osborne,  Arthur  H Golden,  Colorado. 

(E.  M.,  Colorado  School  of  Mines,  1893.) 

Schneider,  George  W. Colorado  Springs,  Colorado. 

(E.  M.,  Colorado  School  of  Mines,  1891.) 

Titsworth,  Frederick  Sheppard,  Denver,  Colorado. 

(C.  E.,  Princeton,  1893.) 

Wheeler,  Charles  E _# _  _  Golden,  Colorado. 

(E.  M.,  Colorado  School  of  Mines,  1894.) 
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SENIORS. 


Arthur,  Edward  P.,  Jr. 
Durell,  Charles  Terry 
Eaton,  Albert  L. 
Eye,  Clyde  M. 
Field,  Fred.  M. 
Gray,  Latimer  D. 
Hartzell,  Lester  J. 
Kennedy,  Geo.  Adams 
Limbach,  Edmund  C. 
Maxwell,  Fred.  A. 
Merryman,  Herbert  E. 
Parker,  James  H. 
Rowe,  Edward  E. 
Shetler,  Waverly 
Skinner,  Lewis  B. 
Stannard,  Purt  C. 
Stockton,  Robert  S. 
Suhr,  Otto  B. 
Wallace,  Louis  R. 
Young,  Frank  P. 


(E.M.)_ 
(E.M.)_ 

(E.M.)- 

(E.M.)_ 

(E.M.V 

(E.E.)_ 

(B.S.)- 

(E.M.)_ 

(E.M.). 

(E.M.). 

(E.M.)_ 

(E.M.). 

(P.  S.)  . 

(E.M.). 

(B.  S.) 

(P.  S.) 

(E.  M.) 

(E.M.) 

(E.M.) 

(E.  M.) 


Cripple  Creek, 
Denver, 
Denver, 
Leadville, 
Pillings, 
Golden, 
Golden, 
Highlands, 
Monument, 
Golden, 
Denver, 
White  Oaks, 
Golden, 
.Marshalltown 
.  Denver, 
.Troy, 
.Golden, 
_New  York, 
_  Denver, 
_  Golden, 


Colorado. 

Colorado. 

Colorado. 

Colorado. 

Montana. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 
New  Mexico. 

Colorado. 
Iowa. 

Colorado. 
New  York. 

Colorado. 
New  York. 

Colorado. 
Colorado. 
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JUNIORS. 

Atkinson,  W.  J. 

(C.E.)  _  White, 

South  Dakota. 

Barensheer,  Wm.  J. 

(KM.)  -Denver, 

Colorado. 

• 

Barnes,  Corin 

(E.  M.)  _  Jefferson  County,  Colorado. 

Bartlett,  W.  E. 

(E.M.)_  Omaha, 

Nebraska. 

Beeler,  Henry  C. 

(E.M.)  .Denver, 

Colorado. 

Bussey,  Edwin  E. 

(E.M.) -Highlands, 

Colorado. 

Canning,  Herbert  A. 

(E.M.)  _Aspen, 

Colorado. 

DeFrance,  Hugh  H. 

(E.M.)  _Golden, 

Colorado. 

Dunham,  Herman  E. 

(E.M.) -Denver, 

Colorado. 

Dwelle,  Jesse  E. 

(E.M.) -Denver, 

Colorado. 

Griswold,  George  G. 

(B.  S.)  -Denver, 

Colorado. 

Hoyt,  George  F. 

(B.  S.)  _E1  Modena, 

California. 

Milliken,  John  T. 

(E.M.) _Coal  Creek, 

Colorado. 

Mitchell,  George  B. 

(C.  E.)  -Denver, 

Colorado. 

Nance,  William  H. 

(E.M.) -Denver, 

Colorado. 

Newnam,  William  E. 

(B.  S.)  -Denver, 

♦  Colorado. 

Paul,  William  H. 

(E.M.) -Denver, 

Colorado. 

Powell,  George  F. 

(B.  S.)    Leadville, 

Colorado. 

Smith,  Thomas  G. 

(E.M.) -Denver, 

Colorado. 

Strout,  Frederick  Mel 

,  (E.M.)  -Ouray, 

Colorado. 

Woods,  Thomas  H. 

! 

* 

(E.M.)  .Denver, 

Colorado. 
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SOPHOMORES. 

Andrews,  George  M Denver, 

Arkins,  Charles  T Denver, 

Brown,  Fred.  L Golden, 

Brown,  Walter Erie, 

Buck,  Arthur  H. Denver, 

Cohen,  Louis Denver, 

Draper,  Marshall  D. Denver, 

Febles,  John  C .; Denver, 

Gross,  John Lyman  P.  O., 

Harrington,  Emil .-  -Denver, 

Ingols,  J.  August Denver, 

Jarvis,  Royal  P Crested  Butte, 

Kelle'y,  William  A Denver, 

Lee,  Murray Denver, 

Lerchen,  Frank  H Brookvale, 

Lewis,  William  H Gunnison, 

Logue,  Nelson Aspen, 

McGregor,  George  H. Estes  Park, 

McLeod,  J.  Norman Fairbury, 

Magenau,  William Denver, 

Mills,  Eben  B Denver, 

Nelson,  Harry  E Denver, 

Newton,  Harry  E Denver, 

Ober,  George  F Denver, 

Boiler,  Arthur  H. Salida, 

Starbird,  Harold  B Denver, 

Tippett,  J.  Mellon Wolcott, 

Warnecke,  Julius  E. Denver, 

Weed,  Floyd Denver, 

Wells,  Mason Highlands, 

Whitaker,  H.  Clyde Fairbury, 


Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 
Nebraska. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Colorado. 

Nebraska. 
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FRESHMEN 


Akers,  Thomas  P. Lexington,  Kentucky. 

Argall,  Harry Denver,  Colorado. 

Barbour,  Percy  P. Edgewater,  Colorado. 

Barry,  David  M Agawam,      Massachusetts. 

Bertschy,  Perry  H.    Saguache,  Colorado. 

Blumenthal,  Emil,  Jr. Denver,  Colorado. 

Bowie,  Alexander Gallup,  New  Mexico. 

Bowie,  John  S Gallup,  New  Mexico. 

Brown,  George  W Petersburg,  Colorado. 

Church,  Myron  J. •_  Milwaukee,  Wisconsin. 

Corry,  Arthur  V Butte,  Montana. 

Cotton,  Charles  S. Friendship,  New  York. 

Cotton,  James Friendship,  New  York. 

Cramer,  Curtis  P. Sedalia,  Colorado. 

Davey,  William  K.,  Jr. Lake  City,  Colorado. 

Davidson,  J.  Lofton Golden,  Colorado. 

Davis,  Ralph  T. Colorado  Springs,  Colorado. 

Dollison,  J.  E. Golden,  Colorado. 

Farmer,  Frank Brooklyn,  New  York. 

Fries,  Edward  R. Denver,  Colorado. 

Gleason,  George,  Jr. Highlands,  Colorado. 

Hamilton,  Frank  R Denver,  Colorado. 

Harrington,  Orville Denver,  Colorado. 

Harris,  Judge Tipton ville,  Tennessee. 

Hartmann,  Frederick  C. Sonora,  Mexico. 

Hobson,  William  G. Golden,  Colorado. 

Hollis,  Charles  D. Wood  ville,  New  York. 

Jeffries,  Edward  H. Denver,  Colorado. 

Johnston,  Frederick .  _ .  Denver,  Colorado. 

Jones,  Frank  H Dallas,  Texas. 

Kobayashi,  Gisaku Tokio,  Japan. 

Kraemer,  Edward  L. Denver,  Colorado. 
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FRESHMEN— Continued. 

Laird   E.  Purnell Parkersburg,WestVirginia. 

Lampe,  Oscar  A Saguache,  Colorado. 

Lawton,  Frank  C Colorado  Springs,  Colorado. 

Lucy,  Richard  W Denver,  Colorado. 

McGinn,  Thomas  F Gibson,  New  Mexico. 

Mayer,  Fritz London,  England. 

Mitchell,  John  A Denver.  Colorado. 

Norman,  Edward Denver,  Colorado. 

Orahood,  Harper  H.   Denver,  Colorado. 

Reid,  George  B Norwich,  Connecticut. 

Rodriguez,  Crisostomo Saltillo,  Mexico. 

Shay,  Herman  C Golden,  Colorado. 

Slater,  Amos Denver.  Colorado. 

Smith,  Harry  C Denver,  Colorado. 

Smith,  Walter Denver,  Colorado. 

Sonaer,  Frederick  E.  .  _     .  -----  Golden.  Colorado. 

Stephens,  Charles  N Denver,  Colorado. 

Stepliens,  William -  -  Denver,  Colorado. 

Valentine,  Malvern  R Highlands,  Colorado. 

Whitaker,  Orvil  R.  -           .  -  - Durango.  Colorado. 

Work,  Joseph  Y Lancaster.  Ohio. 


SUMMARY. 

Post  Graduates 

Seniors 

Juniors   

Sophomores 

Freshmen 

Total 130 


1G 
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GRADUATES,  JUNE,    1894. 

Atkins,  Horace  H.,  Jr.,  E.  M._  Georgetown,  Colorado. 

Bowie,  James,  M.  E. Gallup,  New  Mexico. 

Post,  George  M.,  E.  M Denver,  Colorado. 

Saint-Dizier,  Julius  L.,  E.  M._  Paris,  France. 
Schneider,  George  W.,  E.  M._  _ Colorado  Springs,  Colorado. 

Wheeler,  Charles  E.,  M.  E Golden,  Colorado. 

Williams,  Percy  W.,  B.  S Cleveland,  Ohio. 


PRESENT  OCCUPATION   OF  FORMER  STUDENTS.* 


Assayers 32 

Business 20 

Chemists 17 

Electric  Works 7 

Engineering 16 

Manufactures 5 

Medicine 4 

Metallurgists 12 


Miners 19 

Mine  Owners 10 

Mining  Superintends   16 

Railroading 6 

Students  7 

Surveyors 14 

Teachers 5 

Total 190 


*  So  far  as  known. 


COLORADO  STATE  SCHOOL  OF  MINES. 


17 


HISTORY  AND  ORGANIZATION. 


The  School  of  Mines  of  the  State  of  Colorado  was 
established  by  Act  of  the  Territorial  Legislative  Assembly, 
approved  February  9  th,  1874. 

Its  first  location  was  about  one  mile  south  of  the 
City  of  Golden,  where  it  occupied  a  building  which  did 
not  belong  to  it,  and  where  its  support  was  so  slight  that 
it  was  soon  seen  that  removal  to  a  better  site,  and  the 
erection  of  a  building  for  its  exclusive  use  were  conditions 
without  which  it  could  not  hope  to  survive. 

An  appropriation  was  granted  by  the  General  Assem- 
bly, and  lots  were  given  by  citizens  of  Golden  on  which  to 
erect  the  building.     No  land,  however,  was  then  or  has  ever 
been  granted  by  the  State,   so  that  subsequent  additions 
have  been  made  from  the  current  income  of  the  institution. 
The  building  thus  provided  for  was  erected  in  1880. 
It  was,  however,  even   for  that   time,  quite  too   small  for 
any  organized  work    to  be  carried   forward    in  it,   a  fact 
evidently  apparent  to  the  next  legislature,  as  an  additional 
appropriation  was  granted  in  1881,  and  the  building  was 
enlarged   so  as   to  include   space   for  laboratories,   a  few 
small  rooms  for  lectures,  and  a  larger  hall  for  museum  and 
other  purposes.     This  building  still  forms  a  part  of  the 
oroup  now  occupied  by  the  school,  though  not  well  suited 
for  much  of  the  work,  which  has  accordingly  been  trans- 
ferred to  the  later  additions  to  be  mentioned. 

From  very  small  beginnings  the  school  now  began  to 
grow  in  numbers,  but  from  1880  to  1889  its  growth  was 
merely  nominal,  so  far  as  the  roll  of  students  was  con- 
cerned, though  the  standard  of  instruction  was  being 
constantly  raised. 
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In  fact,  the  space  at  its  disposal  during  this  period 
did  not  permit  any  expansion.  Fifty  was  the  average 
number  of  students,  and  more  would  have  unduly  crowded 
it.  Some  attempts  were  made,  without  success,  to  interest 
the  legislatures  of  1885  and  1887  in  the  matter,  when  it 
was  finally  decided  by  the  Trustees  to  erect  an  important 
addition  from  the  current  income  which  at  that  time  was 
one-fifth  of  one  mill  of  the  State  tax. 

This  addition  was  first  occupied  in  the  fall  of  18D0. 
It  will  be  described  under  "Buildings"  in  the  present  cata- 
logue. With  its  erection  the  elimination  of  the  u special" 
courses,  hitherto  the  bar  to  progress  in  the  development 
of  either  practical  or  theoretical  lines,  was  begun.  It  is 
significant  of  the  rapid  rise  in  the  educational  demand  of 
the  State,  that  the  prediction  was  very  freely  made  at  the 
time,  that  this  abolition  of  partial  and  " optional"  courses 
would  materially  reduce  the  number  of  students.  How- 
ever, in  two  years  the  number  increased  100  per  cent., 
and  a  number  of  former  partial  students  returned  to  take 
advantage  of  the  full  course  now  offered. 

Although  the  course  adopted  by  the  management,  in 
thus  drawing  from  the  current  funds  to  erect  permanent 
and  expensive  improvements,  was  the  only  possible  policy, 
and  while  it  resulted,  as  was  expected,  in  raising  the  effi- 
ciency of  the  institution  in  a  marked  degree,  the  strain  upon 
its  resources  was  very  great,  and  the  reduction  of  income 
from  a  fifth  to  a  sixth  of  a  mill,  before  the  debt  on  this 
addition  was  cleared,  still  further  obstructed  the  develop- 
ment of  all  plans  for  proper  equipment.  Nevertheless,  the 
close  of  the  year  1802  found  the  school  fairly  in  sight  of 
freedom  from  debt.  Meantime  the  rapid  increase  in 
numbers,  and  the  no  less  marked  advance  in  the  demands 
made  upon  the  management  for  the  most  modern  methods, 
especially  for  electrical  instruction,  necessitated  a  still 
further  addition  to  the  "plant,"  and  the  Assembly  of  1893 
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granted  $20,000  for  that  purpose.  With  every  effort  on 
the  part  of  the  Trustees  to  hold  the  plans  within  that 
figure,  it  was  found  that  it  would  require  almost  exactly 
the  sum  originally  asked  for  ($25,000)  to  complete  the 
new  edifice,  without  fatal  hampering  of  its  proposed  uses. 
The  building  is  now  occupied  (Fall  of  1894)  and  may 
be  fairly  considered  the  best,  though  by  no  means  the 
largest  of  the  buildings. 

The  removal  of  three  departments  to  the  new  build- 
ing allows  a  re-arrangement  in  the  former  quarters  not 
only  radical  in  its  great  advance  in  convenience,  but  pro- 
viding for  future  expansion  in  numbers,  a  consideration 
of  no  small  importance.  The  space  needed  in  a  technical 
school  is  necessarily  far  greater  than  in  any  other,  propor- 
tionately to  the  number  of  students,  since  each  and  every 
student  must  be  provided  in  addition  to  space  in  the  lecture 
room,  with  laboratory,  draughting  room,  physical  testing 
and  mechanical  working  spaces,  the  practical  work,  in  short, 
absorbing  far  more  space  than  that  needed  for  all  the 
lectures  and  recitations. 

The  o-eneral  nature  of  the  organization  of  the  School 
of  Mines  of  Colorado  is  set  forth  in  the  pages  following. 
It  resembles  that  of  the  best  technical  schools  of  the  United 
States,  and  the  institution  is  now  in  fact  what  it  has  long 
been  in  intent,  a  "  School  of  Applied  Science,"  with  the 
weight  of  instruction,  both  direct  and  preparatory,  thrown 
to  every  branch  having  a  more  or  less  direct  bearing  upon 
mining  and  metallurgy. 

With  far  greater  confidence  than  ever  before,  the 
authorities  of  the  institution  now  present  its  claims  as  a 
technical  school  of  the  first  rank.  They  feel  that  with  its 
many  graduates  occupying  positions  demanding  responsi- 
bility and  skill,  it  has  fully  passed  its  experimental  stage, 
but  they  are  very  far  from  asserting  that  nothing  remains 
to  be  done,  and  so  far  as  future  means  will  permit,  it  is 
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their  intention  that  every  department  shall  continue  to 
meet  the  ever  growing  demands  oi  the  industries  of  the 
State  and  of  practical  science. 


LOCATION. 

The  institution  is  located  at  Golden,  sixteen  miles 
west  of  Denver  on  the  Colorado  Central  Railroad,  or  thir- 
teen miles  by  the  Denver,  Lakewood  &  Golden  Railroad. 
It  is  at  an  altitude  of  5,700  feet  above  sea  level,  and  very 
close  to  the  first  foot-hills  of  the  Rocky  Mountains. 

No  place  in  Colorado  has  a  better  health  record  than 
Golden.  The  climate  is  invigorating  and  pleasant,  with 
open  winters  and  a  large  proportion  of  clear  days. 

The  surrounding  region  is  rich  in  illustrations  of  the 
geological  formations  of  various  ages,  affording  abundant 
opportunities  for  practical  instruction  as  well  as  exercise. 

Cheap  commutation  rates  are  given  to  students  who 
desire  to  reside  in  Denver  while  pursuing  their  course  in 
the  school.  It  is  recommended,  however,  to  all  students, 
to  reside  in  Golden,  the  time  taken  by  daily  transit  being 
a  severe  strain  upon  the  demands  of  the  course. 


EXPENSES. 

Tuition  is  free.  Students  are  charged  with  material 
consumed  or  broken.  Students  in  Assaying  and  Analytical 
Chemistry  pay  fifteen  dollars  ($15.00)  per  term  for  fuel, 
gas  and  ordinary  chemicals.  Expensive  chemicals  are 
charged  as  used. 

A  deposit  of  ten  dollars  ($10.00)  is  required  of  each 
student  in  qualitative  analysis,  and  twenty  dollars  ($20.00) 
of  each  student  in  quantitative  analysis,  at  the  opening  of  his 
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course.  These  amounts  being  credited,  the  student  is  charged 
with  apparatus  taken  out  for  use,  and  again  credited  with 
all  that  he  returns  in  good  condition  at  the  close  of  the  year 
or  term.  Balance  to  his  credit,  if  any,  is  then  returned  to 
him  in  cash.  An  additional  deposit  may  he  required  at  any 
time,  if  the  apparatus  called  for  is  unusual  or  excessive. 

Ten  dollars  ($10.00)  a  year  is  added  to  the  bill  of 
students  in  Surveying  and  Electrical  Engineering,  for  the 
use  and  wear  of  instruments. 

Members  of  the  students1  "Athletic  Association"  pay 
a  fee  of  one  dollar  a  term,  which  is  reserved  for  the  renewal 
and  repair  of  gymnasium  apparatus.  A  small  deposit  is 
required  on  keys  issued  to  students  for  lockers  and  drawers. 
This  is  refunded  upon  return  of  the  keys. 

Each  student  also  deposits  a  "damage  fee,"  the  amount 
of  which  is  fixed  by  the  Faculty.  It  has  not  hitherto 
exceeded  two  dollars  per  annum.  From  this  fund,  repairs 
necessitated  by  willful  damage  are  paid  for. 

All  fees  and  charges  are  payable  in  advance  to  the 
Kegistrar,  whose  receipt  must  be  shown  before  any  desk 
can  be  occupied. 

Board  and  suitable  accommodation  can  be  obtained  in 
Golden  for  from  five  to  seven  dollars  a  week. 

It  is  estimated  that  the  total  expense  of  the  school 
year,  fees  included,  need  not  in  any  case  exceed  three 
hundred  and  fifty  dollars  ($350.00).  Many  students, 
however,  have  come  very  far  within  these  figures  by 
special  arrangements  and  "clubbing,"  so  that  it  is  hardly 
practicable  to  name  a  minimum  figure. 


REQUIREMENTS  FOR  ADMISSION 


Candidates  for  admission  must  be  at  least  seventeen 
years  of  age.     They  must  sustain  a  satisfactory  examination 
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in  English  Composition,  Geography,  Arithmetic,  and  in 
the  lirst  elements  of  Algebra  and  Geometry. 

In  Arithmetic  they  must  be  ready  in  the  use  of  deci- 
mals and  in  the  statement  and  solution  of  problems  involv- 
ing "Ratio  and  Proportion." 

In  Algebra  the  fundamental  operations,  also  factoring 
and  fractions,  as  in  Wentwortlrs  "Complete"  Algebra,  or 
an  equivalent. 

In  Geometry  the  first  two  books  of  any  standard  text, 
i.  e.,  triangles,  etc.,  and  first  book  on  the  circle. 

In  these  subjects  the  candidate  is  expected  to  have 
distinct  notions  of  the  reason  and  meaning  of  all  that  he 
does,  explaining  them  in  his  own  language.  Unless  the 
fundamental  operations  of  Algebra  are  so  familiar  to  him 
that  he  can  solve  any  ordinary  cases  with  ease  and  rapidity, 
he  will  not  be  accepted. 

The  very  slight  requirement  in  Geometry  indicates 
that  it  is  not  what  the  candidate  has  "gone  over,"  but  his 
appreciation  of  geometric  reasoning  that  is  regarded. 

Thoroughness  in  the  elements  is  a  far  better  prepara- 
tion than  the  imperfect  knowledge  of  a  whole  text-book. 

Candidates  for  advanced  standing  will  be  examined 
upon  all  the  studies  of  the  course  below  the  class  they  propose 
to  enter,  as  well  as  upon  the  subjects  required  for  admission. 

June  examinations  for  admission  having  now  been 
instituted  (in  addition  to  those  in  September),  it  is  recom- 
mended to  all  prospective  candidates  to  attend  at  the  earlier 
date.  Any  deficiency  then  discovered  can  almost  certainly 
be  made  good  before  the  opening  of  the  Fall  term. 

Certificates  of  proficiency  from  approved  High  Schools 
will  be  received  in  lieu  of  examination  for  admission  to  the 
Freshman  class.  The  Faculty  reserve  the  right,  however, 
to  examine  for  admission  to  any  higher  standing  than  the 
first  or  Fall  term  admission  to  the  Freshman  year,  irre- 
spective of  the  certificate  brought  from  another  institution. 
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COURSES  AND   DEGREES. 


There  are  three  full  courses  of  study,  viz:  Civil 
Engineering,  Mining  and  Metallurgical  Engineering,  and 
Electrical  Engineering. 

Each  covers  a  period  of  four  years.  The  studies,  how- 
ever, are  identical  during  the  first  two  years  of  all  courses, 
beginning  to  diverge  at  the  opening  of  the  third  year. 

The  degrees  given  are: 

Civil  Engineering  (C.  E.) 

Engineer  of  Mines  and  Metallurgy  (E.  M.) 

Electrical  Engineer  (E.  E.)  ' 

Bachelor  of  Science  (B.  S.) 

The  decree  "  B.  S."  will  be  given  to  students  of  four 
years'  residence,  who  after  completing  the  Sophomore 
studies  devote  themselves  for  two  years  to  the  study  and 
practice  of  theoretical  and  analytical  Chemistry.  Permis- 
sion to  stand  for  this  degree  will  be  given  only  to  such  as 
have  shown  exceptional  skill  in  laboratory  manipulation  and 
in  theory  both  of  chemistry  and  physics. 

Such  students  attend  lectures  in  the  Junior  and  Senior 
classes,  in  not  less  than  two  branches  other  than  their 
specialty,  and  must  during  their  senior  year  conduct  some 
special  research  in  analytical  or  technical  Chemistry. 

Students  will  not  be  admitted  to  the  fourth  year  as  appli- 
cants for  the  degree  of  "  C.  E."  unless  they  have  shown  very 
marked  ability  in  Mathematics.  They  must  also  have  been 
connected  with  some  survey  or  other  active  field  operation 
in  engineering  lines,  during  one  of  the  vacations  of 
their  course. 

No  special  or  partial  students  are  admitted,  except  as 
Post  Graduates. 
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EXAMINATIONS. 


Regular  examinations,  which  all  students  are  required 
to  attend,  are  held  at  the  end  of  each  term,  on  the  various 
subjects  pursued  during  the  term.  Upon  the  completion 
of  any  branch  of  study,  the  student  will  be  subjected  to  a 
rigid  examination  upon  the  whole  subject. 

A  student  failing  in  more  than  two  subjects  at  the 
June  examination  must  repeat  the  year.  A  complete 
failure  in  one  or  two  branches  may  subject  him  to  the 
same  condition.  If  conditioned  in  one  or  two  branches 
the  condition  must  be  made  up  prior  to  the  opening  of  the 
ensuing  Fall  term,  at  any  regular  examination  date,  i.  e., 
in  June  or  September,  as  announced  in  the  catalogue. 

A  student  failing  in  term  examination  (December  or 
April),  or  debarred  from  same  by  absences,  may,  at  the 
discretion  of  the  Faculty,  be  excluded  from  the  course. 

The  attempt  of  any  student  to  present  as  his  own,  the 
work  of  another,  or  to  pass  any  examination  by  improper 
means,  will  render  him  liable  to  expulsion. 

Absence  from  examinations,  whether  from  illness  or 
from  any  other  cause,  can  only  be  excused  upon  presenta- 
tion of  satisfactory  reasons  to  the  President  of  the  Faculty. 

No  student  can  present  himself  for  examination  in 
any  subject  who  has  not  attended  at  least  eighty  per  cent, 
of  the  lectures  or  other  exercises  on  that  subject.  No 
re-examinations  will  be  allowed  except  by  special  vote  of 
the  Faculty. 

Students  failing  to  attend  examinations  for  the 
removal  of  conditions  cannot  be  re-examined,  but  must 
repeat  the  year. 

No  student  can  enter  the  Senior  class  "  conditioned.1' 


COLORADO  STATE  SCHOOL  OF  MINES.  25 


MEMOIRS  AND  THESES. 

Each  student  is  required,  during  the  summer  vacation 
preceding  his  senior  year,  to  execute  a  memoir  on  some 
subject  assigned  by  the  Faculty.  The  subject  is  chosen 
with  direct  reference  to  the  practical  end  the  student  has 
in  view  in  his  course  of  study. 

Careful  inspection  of  mines,  metallurgical  works,  etc, 
furnishes  the  student  material  from  which  to  make  his 
estimates  and  calculations.  These  memoirs  and  accom- 
panying drawings  must  be  completed  and  handed  to  the 
Faculty  for  acceptance  on  or  before  December  1st, 

At  the  end  of  the  third  year  the  student  is  also 
assigned  a  subject  for  a  graduating  thesis.  Such  data  are 
given  as  would  be  met  with  in  practical  experience. 
When  completed,  the  thesis  is  presented  to  the  Faculty 
for  approval.     It  must  be  handed  in  on  or  before  April  1st, 

All  memoirs,  theses  and  drawings  which  constitute 
any  regular  part  of  the  school  work,  may  be  retained  by 
the  institution,  and  preserved  as  a  part  of  the  permanent 
record  of  the  student  who  executed  them. 

An  important  part  of  the  work  of  the  institution  con- 
sists in  visiting  mines,  smelters,  power  plants  and  other 
works  where  the  processes  lectured  upon  may  be  seen  in 
actual  operation.  Short  trips  of  this  description  are  fre- 
quent, while  once  a  year  a  longer  one  is  arranged,  usually 
to  some  important  mining  section. 

Expeditions  of  this  kind  afford  abundant  opportunities 
for  the  student  to  collect  material  suitable  for  memoirs 
and  theses. 
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SCHEDULE  OF  STUDIES 


FRESHMAN   YEAR. 


FOR   ALL  COURSES. 


FIRST    TERM. 


Algebra,  (Wentworth's  "  College  ") 3  hours  a  week. 

Geometry,  (Chauvenet's,  Byerly  edition)- _2  hours  a  week. 

General  Chemistry,  (Lectures) 5  hours  a  week. 

Mechanical  Drawing 12  hours  a  week. 

Descriptive  Geometry 2  hours  a  week. 

SECOND    TERM. 

• 

Algebra 3  hours  a  week. 

Geometry 2  hours  a  week. 

General  Chemistry 5  hours  a  week. 

Mechanical  Drawing 12  hours  a  week. 

Descriptive  Geometry 2  hours  a  week. 

THIRD    TERM. 

Plane  Trigonometry,  (Chauvenet's) 3  hours  a  week. 

Geometry 2  hours  a  week. 

General  Chemistry 5  hours  a  week. 

Qualitative  Analysis,  (three  afternoons) 9  hours  a  week. 

Mechanical  Drawing,  (two  afternoons) 0  hours  a  week. 

Descriptive  Geometry 2  hours  a  week. 
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SOPHOMORE  YEAR 


FOR  ALL  COURSES. 


FIRST    TERM. 

Analytical  Geometry 2  hours  a  week. 

Alo-ebra  _  3  hours  a  week. 

Physics,  (Lectures) 3  hours  a  week. 

Physics,  (Laboratory) L  hours  a  week. 

Chemistry,  (Lectures) 1  hour    a  week. 

Analytical  Chemistry,  (Laboratory) 6  hours  a  week. 

Mineralogy 5  hours  a  we*- 

Mechanical  Drawing 4  hours  a  week. 

SECOND    TERM. 

Analytical  Geometry 2  hours  a  week. 

Advanced  Algebra 3  hours  a  week. 

Mineralogy   ._ 5  hours  a  week. 

Physics,  (Lectures) 3  hours  a  week. 

Physics,  (Laboratory) 4  hours  a  week. 

Chemistry,  (Lectures) 1  hour    a  week. 

Chemistry,  (Laboratory) 4  hours  a  week. 

Mechanical  Drawing 6  hours  a  week. 

THIRD    TERM. 

Differential  Calculus 3  hours  a  week. 

Mineralogy 5  hours  a  week. 

Physics,  (Lectures) 3  hours  a  week. 

Physics,  (Laboratory) 4  hours  a  week. 

Mechanical  Drawing I 9  hours  a  week. 
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COURSE  IN  MINING  AND  METALLURGY. 


JUNIOR  YEAR. 


FIRST    TERM. 

Analytical  Geometry 2  hours  a  week. 

Differential  Calculus * 3  hours  a  week. 

Kinematics  and  Statics 3  hours  a  week. 

Surveying,  (Recitations) 2  hours  a  week. 

Surveying,  (Field  Work) 12  hours  a  week. 

Metallurgy 3  hours  a  week. 

Mining 2  hours  a  week. 

Analytical  Chemistry 9  hours  a  week. 

Mechanical  Drawing 4  hours  a  week. 

SECOND    TERM. 

Analytical  Geometry 2  hours  a  week. 

Calculus  _ 3  hours  a  week. 

Metallurgy 3  hours  a  week. 

Minino- 2  hours  a  week. 

Dynamics 3  hours  a  week. 

Surveying  and  Tunnelling 2  hours  a  week. 

Surveying,  (Field  Work) Saturdays. 

Chemistry 6  hours  a  week. 

Machine  Design 4  hours  a  week. 

THIRD    TERM. 

Applied  Calculus 3  hours  a  week. 

Mechanism  and  Machinery 3  hours  a  week. 

Graphical  Analysis 2  hours  a  week. 

Surveying,  (Recitations) 2  hours  a  week. 

Surveying,  (Field  Work) 6  hours  a  week. 

Electrical  Measurements 1  hour    a  week. 

Electrical  Measurements  (Laboratory  Work)  3  hours  a  week. 
Machine  Design ()  hours  a  week. 
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COURSE  IN   MINING  AND    METALLURGY. 


SENIOR  YEAR. 


FIRST  TERM. 


Metallurgy 3  honrs  a  week- 

Mining.. 2  hours  a  week. 

Geology 3  hours  a  week. 

Strength  of  Materials 3  hours  a  week. 

Strength  of  Materials,  (Testing  Machine)  _3  hours  a  week. 

Thermodynamics 2  hours  a  week. 

Theory  of  (  instruction 2  hours  a  week. 

Hydraulics 2  hours  a  week. 

Electric  Power  Transmission  _  -  _    3  hours  a  week. 

Advanced  Chemistry 2  hours  a  week. 

SECOND  TERM. 

Metallurgy „  _3  hours  a  week. 

Mining--- 2  hoiirB  a  week* 

Strength  of  Materials 3  hours  a  week. 

Strength  of  Materials,  (Laboratory) 3  hours  a  week. 

Geology - 3  hours  a  week. 

Prime  Movers  and  Steam  Engines 2  hours  a  week. 

Theory  of  Construction 2  hours  a  week. 

( Jhemical  Technology 2  hours  a  week. 

Electric  Transmission  of  Power 2  hours  a  week. 


THIRD  TERM. 


Metallurgy 3  hours  a  week. 

Mining. 2  hours  a  week. 

Geology 3  hours  a  week. 

(  hcmical  Technology 2  hours  a  week. 

Thesis  Work. 
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COURSE  IN  CIVIL  ENGINEERING. 

JUNIOR  YEAR. 


FIRST    TERM. 

Analytical  Geometry 2  hours  a  week. 

Differential  Calculus 3  hours  a  week. 

Kinematics  and  Statics 3  hours  a  week. 

Surveying,  (Recitations) 2  hours  a  week. 

Surveying,  (Field  Work) 12  hours  a  week. 

Masonry  Structures 2  hours  a  week. 

Drawing 6  hours  a  week. 

SECOND    TERM. 

Analytical  Geometry 2  hours  a  week. 

Calculus 3  hours  a  week. 

Statics  and  Dynamics 3  hours  a  week. 

Framed  Structures,  treated  analytically  and 

graphically 3  hours  a  week. 

Surveying,  (Recitations) 3  hours  a  week. 

Surveying,  (Field  Work  and  Computations )  9  hours  a  week. 
Graphic  Analysis  of  Arches  and  Designing 

Masonry  Structures 3  hours  a  week. 

THIRD    TERM. 

Calculus 3  hours  a  week. 

Machine  Dynamics  and  Designing 3  hours  a  week. 

Framed  Structures 2  hours  a  week. 

Surveying,  (Recitations) 3  hours  a  week. 

Surveying,  (Field  Work,  etc.)   9  hours  a  week. 

Electrical  Measurements 1  hour    a  week. 

Electrical  Measurements  (Laboratory  Work )  3  hours  a  week. 
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COURSE  IN  CIVIL  ENGINEERING, 


Streng 


SENIOR  YEAR. 

FIRST  TERM. 

jth  of  Materials 3  hours  a  week. 

Economics  of  Railway  Location 3  hours  a  week. 

Hydraulics  and  Hydraulic  Motors  .  .  .  .5  hours  a  week. 
Framed  Structures,  (Complete  Designs  of 

Bridges  and  Roofs) 2  hours  a  week. 

Electric  Power  Transmission 3  hours  a  week., 

Testing,  (Laboratory ) -  -  3  hours  a  week. 

Hydraulic,  (Laboratory) _  _  -  -3  hours  a  week. 
Designing 3  hours  a  week. 

SECOND  TERM. 

Strength  of  Materials -3  hours  a  week. 

Water  Supply  and  Irrigation -  A  hours  a  week. 

Prime  Movers  and  Steam  Engines, .  -  -2  hours  a  week. 

Framed  Structures,  (Completed) --2  hours  a  week. 

River  and  Harbor  Improvements _ 2  hours  a  week. 

Testing,  (Laboratory ) -3  hours  a  week. 

Designing..-  .  _9  hours  a  week. 

THIRD  TERM. 

City  and  Sanitary  Engineering .  _  _  _  -  -  3  hours  a  week. 

Abstracts     and    Reports    of    Engineering 

Work  and  Literature 3  hours  a  week. 

Designing ._3  hours  a  week. 

Thesis  Work. 
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COURSE  IN  ELECTRICAL  ENGINEERING. 


JUNIOR  YEAR 


FIRST    TERM. 

Analytical  Geometry 2  hours  a  week. 

Differential  Calculus 3  hours  a  week. 

Mining 2  hours  a  week. 

Metallurgy 3  hours  a  week. 

Primary  and  Secondary  Batteries,  (Recita- 
tions)   1  hour    a  week. 

Primary  and  Secondary  Batteries,  ^Labora- 
tory Work) 6  hours  a  week. 

Pattern  Work 3  hours  a  week. 

Electrical  Measurements -t  hours  a  week. 

Drawing  and  Machine  Design 4  hours  a  week. 

SECOND    TERM. 

Analytical  Geometry 2  hours  a  week. 

Calculus 3  hours  a  week. 

Graphic  Analysis . 2  hours  a  week. 

Dynamo  Electric  Machinery 3  hours  a  week. 

Dynamo  Electric  Machinery,  (Laboratory)  3  hours  a  week. 

Pattern  Work 4  hours  a  week. 

Drawing  and  Machine  Design 6  hours  a  week. 

THIRD    TERM. 

Applied  Calculus 3  hours  a  week. 

Dynamo  Electrical  Machinery,  (Recitations)  3  hours  a  week. 
Dynamo  Electrical  Machinery,  ( Laboratory)  3  hours  a  week. 

Machine  Dynamics  and  Designing 3  hours  a  week. 

Shop  Work 6  hours  a  week. 

Electrical  Magnetism,  (Lectures) 2  hours  a  week. 

Electrical  Magnetism,  (Laboratory) 6  hours  a  week. 
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COURSE  IN   ELECTRICAL  ENGINEERING, 


SENIOR  YEAR. 


FIRST    TERM. 

Dynamo  Electric  Machinery,  (Lectures)  _  J  _  3  hours  a  week. 
Dynamo  Electric  Machinery,  (Laboratory). 3  hours  a  week. 

Thermo-Dynamics ~  hours  a  week. 

Electric  Power  Transmission 2  hours  a  week. 

Hydraulics ~  hours  a  week. 

Photometry,  (Lectures) , - 1  hour    a  week. 

Photometry,  (Laboratory) 3  hours  a  week.. 

Shop  Work . (>  hours  a  week. 

Testing-  of  Engines  and  Dynamos, (Lectures)  1  hour    a  week. 
Testing  of  Engines  and  Dynamos,  (Labora- 
tory)   6  hours  a  week. 

SECOND    TERM. 

Hydraulics ~  hours  a  week. 

Dynamo  Electric  Machinery,  (Lectures)  __3  hours  a  week. 
Dynamo  Electric  Machinery,  (Laboratory)  J)  hours  .a  week. 

Prime  Movers  and  Steam  Engines 2  hours  a  week. 

Shop  Work (>  hours  a  week. 

Distribution  of  Electricity  for  Lighting.  __2  hours  a  week. 

Electro  Metallurgy 2  hours  a  week. 

Streno-th  of  Materials 3  hours  a  week. 

THIRD    TERM. 

Transformers,    (Lectures    and    Laboratory 

Work ) -t  hours  a  week. 

Electric  Machinery 3  hours  a  week. 

Designing 3  hours  a  week. 

Thesis  Work 15  hours  a  week. 
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DEPARTMENTS  OF  INSTRUCTION 


CHEMISTRY. 


A   laro-e   amount   of    time   is   devoted  to  Chemistry 
general,  analytical  and  applied. 


Theoretical  and  Experimental  Chemistry  are  taught 
during  the  whole  of  the  first  year,  by  lectures  and  recita- 
tions. The  course  includes  what  is  known  as  "general" 
Chemistry,  its  principles  and  nomenclature,  descriptions  of 
the  elements,  the  nature  of  chemical  reactions,  and  the  use 
of  symbols  and  equations  to  express  them. 

Lectures  in  Applied  Chemistry  are  given  in  the  fourth 
year  of  the  course,  in  which  course  are  also  given  lectures 
upon  chemical  theory  of  a  more  advanced  character  than 
those  in  the  course  in  "general"  Chemistry  above  described. 

Instruction  in  Analytical  Chemistry  begins  with  the 
third  term  of  the  first  year.      In  this,  and  in  the  first  term 
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of  the  second  year,  qualitative  analysis  is  pursued,  the 
course  including  the  reactions  of  the  bases  and  acids,  sepa- 
ration and  identification  of  all  the  ordinary  elements,  and 
analysis  of  simple  and  complex  compounds,  ores,  industrial 
products,  slags  and  mattes. 

The  work  in  the  laboratory  is  supplemented  by  two 
lectures  a  week,  in  which  the  student  is  taught  the  theory 
of  chemical  equations,  details  of  manipulation,  simple  and 
useful  field  tests.  The  laboratory  is  open  every  afternoon 
in  the  week  except  Saturday. 

Instruction  in  Quantitative  Analysis  is  given  durino- 
the  second  term  of  the  second  year;  also  during  the  first 
and  second  terms  of  the  third  year.  The  course  includes 
the  analysis  of  a  number  of  salts  of  definite  chemical 
composition  ;  the  gravimetric  and  volumetric  determina- 
tions of  iron,  copper,  zinc,  lead  and  other  metals  from  their 
ores ;  the  complete  analysis  of  limestones,  clays,  slags, 
building  stones,  and  of  various  types  of  ores. 

Fire  Assaying  is  a  part  of  this  course,  coming  usually 
in  its  last  term.  Those  students  who  continue  their  course 
in  Analysis  beyond  the  second  term  of  the  third  year,  or 
who  have  made  more  than  the  usual  progress  in  the 
schedule  work,  are  put  upon  special  cases,  such  as  the 
examination  of  drinking  water  for  sanitary  investigations, 
analysis  of  pig  iron  and  steel,  and  other  work  demanding 
delicate  manipulation. 

Accurate  methods  are  taught  in  Quantitative  Analysis, 
but  a  due  amount  of  time  is  given  to  instruction  in  the 
rapid  volumetric  methods,  which  find  so  much  favor  in 
Western  metallurgical  works,  for  ore  and  matte  valuation. 

In  the  Fire  Assay  course,  large  numbers  of  samples 
are  given  for  examination.  It  is  believed,  indeed,  that  no 
technic  school  in  the  country  exacts  such  an  amount  of 
actual  practice  from  its  students  as  is  here  insisted  upon 
before  the  student  is  pronounced  fit  for  a  practical  assayer. 
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Not  less  than  one  hundred  assays  for  copper,  and  several 
hundred  for  silver  and  gold,  with  very  numerous  cases  for 
other  metals,  are  required  of  every  student,  The  best  proof 
of  the  snccess  of  the  institution  in  this  direction  is  the  fact 
that  no  term  passes  without  application  being  made  to  it 
for  assay ers  or  chemists.  Nor  has  a  case  yet  arisen  in 
which  the  person  sent  in  answer  to  such  application  has 
failed  to  give  perfect  satisfaction. 

From  smelting  works  and  other  establishments  in  the 
State,  the  school  has  secured  very  great  numbers  of  well- 
checked  samples,  and  may  claim  to  be  far  more  than  usually 
well  supplied  with  material  for  assays  and  analysis.  Stu- 
dents are  required  to  " check"  with  the  results  obtained  by 
experienced  workers,  and  that,  too,  with  certainty  and 
rapidity,  before  they  can  pass  out  of  this  department. 

Each  student  receives  individual  instruction  in  the  labo- 
ratory.    If  his  progress  exceeds  that  of  his  classmates,  he  may 
be  promoted  to  a  higher  class  of  work,  provided  same  does 
not  interfere  with  the  regular  schedule  of  laboratory  terms. 
The  "B.  S."  course  coincides  with  the  regular  course 
for  two  years.     After  this,  the  student  is  under  the  direction 
of  his  Professor,  so  far  as  the  nature  of  his  work  is  con- 
cerned, though  he  is  now  (in  his  third  year)  expected   to 
conduct  the  details  of  his  analyses  without  so  much  attention 
from  instructors  as  in    the    earlier    parts    of    his    course. 
During  the  first  term  of  the  third  year  the  course  will  not 
greatly  differ  from  that  of  the  Metallurgical  students,  after- 
wards diverging   into   various   specialties.     Soil    and    gas 
analysis,  use    of    the    microscope,  detection    of    alkaloidal 
poisons,  and  other  lines,  as  may  be  suggested  by  the  Professor 
in  charge,  and  in  the  last  year  a  special  investigation,  either 
in  organic  or  inorganic   work,  analytical    or    synthetical, 
according  to  the  direction  his  previous  preparation  has  taken. 
There  are  three  laboratories  for  general  chemical  work, 
and  two  for  fire  assaying.     The  whole  of  the  first  floor  of 
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the  old  building  is  now  devoted  to  practical  chemistry,  and 
much  of  the  basement  and  second  floor.  There  are  two 
balance  rooms,  private  laboratory  and  still  room.  The 
general  laboratories "  are  fitted  with  working  desks,  each 
student  having  the  exclusive  use  of  one,  in  which  he  keeps 
(under  lock)  the  apparatus  he  has  drawn  from  the  school. 
The  laboratory  is  furnished  with  gas  (manufactured  on  the 
premises),  and  with  sinks,  hoods  and  all  other  necessary 
adjuncts.  Apparatus  is  issued  as  called  for,  by  the  Regis- 
trar.    (See  "Expenses.") 

No  fee  for  chemicals  less  that  that  for  a  whole  term 
can  be  accepted.  Students  are  strictly  prohibited  from 
taking  analyses  or  assays  on  their  own  account,  whether  for 
a  fee  or  gratuitously.  All  work,  of  whatever  description, 
performed  by  laboratory  students  must  be  at  the  suggestion 
and  under  the  direction  of  the  Professors  of  Chemistry. 

Attendance  in  the  laboratory  on  all  days  scheduled  is 
as  obligatory  as  that  upon  lectures  or  other  exercises. 


STOICHIOMETRY. 


This  subject  is  taught  by  lectures  and  recitations,  with 
numerous  exercises  in  calculation.  It  is  not  wholly  con- 
fined to  chemical  calculation,  but  includes  physical  and 
metallurgical  features. 

The  lectures  begin  with  the  second  term  of  the  first 
year,  and  end  with  the  year.  An  advanced  course,  having 
reference  mainly  to  slag  calculations,  and  introductory  to 
third  year  work  in  Metallurgy,  is  taken  in  the  third  term 
of  the  second  year. 

The  entire  course  includes  the  metric  system,  specific 
gravity  determinations,  density  and  tension  of  gases,  calcu- 
lation of  formulae  and  analyses,  slag  calculations,  and  gener- 
ally, all  applications  of  elementary  mathematics  to  chemical 
and  metallurgical  problems. 
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METALLURGY. 


The  study  of  Metallurgy  begins  with  the  Junior  year, 
and  continues  through  the  remainder  of  the  school  course, 
the  work  beintr  arranged  as  follows: 


JUNIOR  YEAR. 

The  general  principles  of  Metallurgy,  including  the 
properties  and  thermal  treatment  of  metals,  the  metallurgy 
of  alloys,  bronzes,  brasses,  etc.,  fuels,  fluxes  and  the  calcu- 
lation of  furnace  charges,  the  general  study  and  classifica- 
tion of  furnaces  and  metallurgical  processes. 

Text-book:  "Introduction  to  Metallurgy."  W.  C.  R. 
Austen. 

Solid,  Liquid  and  Gaseous  Fuels — Their  manufacture 
and  use,  principles  and  methods  of  combustion.  The  prin- 
ciples of  furnace  design  and  construction,  draft,  (natural 
and  artificial),  chimneys,  blast  machinery,  hot-blast  stoves, 
etc.  Refractory  materials,  acid  neutral  and  basic,  fire-clays, 
crucibles. 

Electro  Metallurgy — The  separation  and  refining  of 
metals  by  electricity. 

Ore  Dressing  and  Concentration — The  principles  of 
concentration  machinery  and  appliances.  The  selection 
and  arrangement  of  machinery  and  the  designing  of 
concentrating  mills. 

Text-book,  aThe  Art  of  Ore  Dressing  in  Em-ope." 
W.  B.  Kunhardt. 

The  Metallurgy  of  Iron  and  Steel — Direct  methods, 
blast-furnace  practice,  the  manufacture  of  wrought  iron. 
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manufacture  of  steel  by  Bessemer,  open  hearth  and  other 
processes. 

The  Metallurgy  of  Antimony,  Bismuth,  Mercury, 
Nickel,  Arsenic  and  Platinum. 

Metallurgy  of  Tin,  Zinc  and  Aluminum. 

Copper  Smelting  and  Refining,  with  the  treatment  of 
gold  and  silver  ores  by  matte  smelting. 

Text-book,  "  Modern  American  Methods  of  Copper 
Smelting."     E.  I).  Peters. 

CJ 


SENIOR  YEAR 


Lead  Smelting  and  Refining  as  applied  to  the  treat- 
ment of  gold  and  silver  ores. 

Text-book,  -The  Metallurgy  of  Lead."  H.  O. 
H  of  man. 
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Metallurgy  of  Silver  Free  milling,  chloridizing, 
roasting  and  amalgamation,  the  treatment  of  silver  ore  by 
wet  processes. 

Text-book,  "Metallurgy  of  Silver."     M.  Eissler. 
Metallurgy  of  Gold-    Free  milling,  combination  pro- 
cesses,   the    treatment    of    gold    ores    by    wet    processes, 
chlorination,  and  the  cyanide  process. 

Text-book,  "The  Metallurgy  of  Gold."     M.  Eissler. 
Ore    Sampling   and    Ore    Buying  -The    selection    of 
metallurgical  processes,  designing  of  metallurgical  plants, 
]  practical  problems . 

Graduating  Theses  -The  student  is  required  to  select 
the  best  method  of  treating  the  ore  from  some  mine  or 
district,  and  to  make  working  drawings  and  speeih cations 
for  the  construction  of  a  plant. 

The  course  of  Metallurgy  as  outlined  above  is  taught 
by  class-room  lectures,  aided  by  the  study  of  the  best  works 
on  the  principal  subjects,  these  works  being  used  as  text- 
books by  the.  student,  The  School  has  the  advantage  of  a 
remarkable  collection  of  models  from  the  workshop  of 
Theodore  Gersdorf,  Freiberg,  Saxony,  illustrating  the  prin- 
cipal types  of  modern  furnaces  in  this  country  and  Europe. 
Each  model  is  made  to  a  scale  from  the  working  drawings, 
and  is  complete  in  every  detail.  The  following  furnaces 
are  represented  in  this  collection: 

Lono-  hearth    roasting    furnace,   for    silver,   lead    and 

copper  ores. 
American    lead-silver    furnace,  as    nsed    in    Colorado 

smelters. 
Kound  silver-lead  furnace,  as  used  in  Germany  and  in 

Utah. 
Small   round    silver-lead    furnace,  of   type   used   with 

scant  water  supply. 
Complete  "plant"  for  refining  "base  bullion,"  includ- 
ing the  following  models: 
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Softening  furnace  in  Parks'  process,  as  used  at  Pueblo, 

Kansas  City,  St.  Louis,  etc. 
Zinc  pots  as  used  in  same. 
Sweating  furnace  as  used  in  same. 
Lead  pots  as  used  in  same. 
Concentration  cupel  for  making  silver  bullion. 
Refining  cupel  for  making  fine  silver. 
Belgian  zinc  furnace,  as  used  in  Missouri,  New  Jersey, 

and  Belgium. 


Silesian  zinc  furnace,  as  used  in  parts  of  Europe. 
Silver  amalgamation  pan  (working  model),  as  used  in 

United  States. 
Copper   reverberatory  furnace,  as  used  in  Montana, 

Colorado,  etc. 
Gerstenhofer  roasting  furnace  for  fine  copper  and  iron 

sulphides. 
Tin  blast  furnace,  as  used  in  Saxony. 
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Bismuth  smelting  furnace,  as  used  in  Germany. 
Large  mercury  furnace,  as  used  in  Almaden,  Spain. 
Fume  furnace  for  making  lead  and  zinc  paints. 
In  addition  to  the  above  there  is  a  large  number  of 
smaller  models,  being  the  complete  set  used  in  the  famous 
Keyes  and  Arents  lead-well  suit. 

In  Colorado  students  have  unusual  opportunities  for 
the  practical  study  of  metallurgical  operations  on  a  large 
scale.  Denver  is  not  only  the  mining  center  of  the  United 
States,  but  the  business  of  treating  silver  and  gold  ores  by 
lead  smelting  is  carried  on  by  large  plants  in  Denver  and 
Pueblo,  on  a  scale  unequaled  in  any  other  part  of  the  world. 
In  both  cities  large  matte  smelting  plants,  representing  the 
most  advanced  methods  in  the  art  of  metallurgy,  are  in 
operation,  for  the  treatment  of  gold  and  silver  by  this 
process. 

In  the  State,  within  easy  reach  of  students,  metallur- 
gical and  mining  work  of  every  description  is  in  active 
operation : 

Coal  mining,  coke  and  charcoal  manufacture. 
Brick  and  tile  works. 

Iron  blast  furnaces,  and  Bessemer  steel  works. 
Gold,  silver  and  lead  mining,  gold  placer  mining, 
smelting  processes  of  all  kinds.  Gold  milling,  concentra- 
tion milling,  silver  chloridizing,  lixiviation  milling,  wet 
processes  for  gold,  ore  sampling  works,  iron  foundries  and 
machine  shops,  with  manufacturing  establishments  in  great 
variety. 

In  the  course  of  study,  special  attention  is  paid  to 
those  branches  of  Metallurgy  now  applied  to  Western  ores, 
but  the  important  fact  is  always  kept  in  view  that  under 
the  commerical  conditions  of  the  United  States,  a  successful 
career  is  best  assured  to  students  by  giving  them  a  thorough 
training  in  all  departments  of  Metallurgy.  A  student  can 
never  be  certain  in  what  line  of  metallurgical  or  mining 
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work  he  will  be  occupied,  after  leaving  school,  since  this 
usually  depends  upon  the  chances  of  his  business  career. 
It  is  therefore  intended  that  the  students  shall  leave  their 
studies  thoroughly  qualified  to  undertake  whatever  kind  of 
mining  or  metallurgical  work  they  may  find  to  do  in  after 
life,  and  when  actively  engaged  in  this  special  work  they 
will  use  the  scientific  methods  of  study,  and  acquire  the 
practical  experience  to  make  them  specialists  in  such  work. 


■  -  ■ 

:: 


The  lectures  throughout  are  richly  illustrated  by  lan- 
tern exhibits  of  plans,  views  and  designs  of  metallurgical 
appliances. 
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MINING 

The  students  are  taught  the  best  methods  of  Mining 
as  they  have  been  developed  in  various  parts  of  the  world. 
Lectures  on  this  subject  are  given  during  the  entire  Junior 
year,  and  include  the  following  subjects: 

Explosives  and  blasting.      Hand  and  machine  drilling. 

Drills,  Channellers,  Quarry  machinery.  Coal  cutters. 

Air  Compression,  and  the  use  of  compressed  air. 
Diamond  Drill  work.  Deep  boring  by  American  drop- 
drill. 

Methods  of  shaft  sinking.  Methods  of  driving  tun- 
nels, drifts,  etc. 

Hoisting  machinery  and  hoisting  methods.  Surface 
works.  Underground  haulage  and  machinery.  Surface 
transportation  of  ore  and  materials.  Elevated  and  surface 
tramways,  etc.      Mine  drainage  and  pumping  machinery. 

Ventilation  and  lighting  of  mines. 

Mine  timbering.  General  methods  of  extracting  and 
developing  ore  bodies. 

Special  Departments  of  mining  work.  Open  air 
quarrying,  Coal  mining,  Metal  mining,  Hydraulic  gold 
mining.      Details  of  special  and  typical  mines. 

The  Costs  of  Mining. 
Mining  Laws  of  the  United  States. 
Prospecting,  Sampling  mines.      Expert  examination 
of  mines. 

Text-book,  "Coal  Mining."     H.  W.  Hughes. 


MATHEMATICS. 


Euclidian  Geometry,  Algebra,  Plane  and  Spherical 
Trigonometry,  are  the  subjects  in  pure  Mathematics 
pursued  during  the  first  and  second  years. 
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In  Geometry  many  problems  not  in  the  text  are  given, 
especially  toward  the  close  of  the  course.  Much  stress  is 
laid  upon  clear  comprehension  of  geometric  reasoning,  and 
upon  ability  to  apply  it  to  original  solutions;  comparatively 
little  upon  strict  adherence  to  the  text  matter  in  recitation. 

The  student  is  made  sufficiently  familiar  with  deter- 
minants and  special  algebraic  methods  to  make  extensive 
use  of  them  in  following  the  courses  in  Analytical  Geometry 
and  Calculus,  which  begin  in  the  second  year  and  occupy 
five  hours  weekly. 

The  problem  of  maxima  and  minima  of  analytical 
functions  is  treated  in  its  widest  sense,  and,  so  far  as  the 
present  theory  of  qualities  allows,  not  only  the  necessary 
but  also  the  sufficient  conditions,  are  rigorously  established 
in  determinant  form. 

The  course  in  the  fourth  year  is  subject  to  variation, 
and  is  largely  adapted  to  the  needs  of  individual  students. 
It  consists  mainly  of  exercises  and  lectures  in  selected 
parts  of  Advanced  Mathematics.  In  this  way  lectures  on 
the  following  subjects  have  been  delivered  to  students 
specially  interested  in  pure  mathematics: 

Solution  of  the  most  general  system  of  Algebraic 
Equations. 

Introduction  to  Weirstrass'  Theory  of  Analytic 
Functions. 

Method  of  Least  Squares. 

Elliptic  Functions. 

Integration  on  Riemann's  Surfaces. 

Analytical  Mechanics. 

A  full  set  of  models  is  provided  for  instruction  in 
Descriptive  Geometry. 

All  courses  except  the  Advanced  Chemical  (UB.  S.") 
take  the  regular  mathematical  course  in  full. 

No  student  can  omit  any  of  the  course  in  Mathematics 
during  the  first  two  years  of  his  course. 
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DEPARTMENT  OF   GEOLOGY  AND 
MINERALOGY. 


(A.)     MINERALOGY. 
Under  this  head  are  included  Crystallography,  Blow- 
Piping  and  Mineralogy  proper. 

The  immediate  object  of  this  course  is  to  give  the 
student  in  a  comparatively  short  time  a  thorough  famil- 
iarity with  the  more  commonly  occurring  minerals,  i.  e., 
with  such  as  form  the  materials  of  rocks,  or  are  likely  to  be 
met  with  in  connection  with  mining  operations. 

It  is  quite  possible  so  to  train  the  powers  of  observa- 
tion that,  with  the  aid  of  a  knife,  a  pocket  lens  and,  perhaps, 
of  one  or  two  other  simple  accessories,  which  can  easily  be 
carried  in  the  pocket,  one  can  determine  on  the  spot  nine- 
tenths  of  the  minerals  he  meets.  In  the  study  of  minerals, 
therefore,  attention  is  directed  mainly  to  the  physical  prop- 
erties, namely,  to  those  that  can  be  recognized  by  the  aid  of 
sight  and  touch. 

For  this  purpose  extensive  collections  have  been 
arranged.     These  comprise: 

First A  Type  Collection,  consisting  of  well  character- 
ized specimens  to  be  used  by  the  students  for  the  purpose 
of  study  and  comparison.  This  collection  contains  at  pre- 
sent specimens  representing  one  hundred  and  ninety  species 
and  sixty-one  additional  varieties.  These  specimens  come 
from  many  countries,  but  Colorado  minerals  are  specially 
well  represented.  The  mineral  species  and  varieties  con- 
tained in  this  collection  are  given  in  a  tabulated  list  to  be 
found  on  pages  52-60. 

Sec(md—An  Exhibition  Collection,  of  mostly  large  and 
tine  specimens,  to  be  found  in  the  glass  cases  in  the  museum. 
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Third — A  Supplementary  Collection,  containing  the 
rarer  and  more  expensive  minerals  not  placed  in  one  of  the 
above  mentioned  collections. 

Fourth — A  Descriptive  Collection,  illustrative  of  the 
terms  used  in  describing  the  various  structural,  physical, 
optical  and  other  properties  of  minerals. 

Fifth — A  Student's  Working  Collection,  consisting  of 
several  thousand  unlabeled  specimens,  similar  to  those  in 
the  Type  Collection,  to  be  used  by  the  student  for  study  and 
determination. 

Sixth — A  Crystal  Collection,  consisting  of  natural 
crystals  to  be  used  in  the  determination  of  crystal  forms. 

Sere  nth — A  Crystal  Model  Collection,  containing  a 
large  number  of  glass  and  wooden  models  used  in  the 
study  of  Crystallography. 

Eighth — A  Blow-Pipe  Collection,  containing  mate- 
rials used  in  Blow- Piping. 

The  course  in  Mineralogy  extends  throughout  the 
whole  of  the  Sophomore  year,  live  hours  a  week  being  de- 
voted to  this  subject.  The  course  opens  with  the  study  of 
Crystallography,  which  requires  a  little  more  than  half  of  the 
first  term.  The  remaining  weeks  of  the  term  are  devoted 
mainly  to  a  short  course  in  the  use  of  the  blow-pipe,  in 
which  only  such  reactions  are  studied  as  are  likely  to  be 
made  use  of  in  determining  minerals  later  in  the  year. 
Determinative  Mineralogy  is  taken  up  shortly  before  Christ- 
mas and  extends  throughout  the  rest  of  the  school  year. 

Crystallography  and  Blow- Piping  are  taught  by  means 
of  lectures  and  practical  laboratory  work.  In  Determina- 
tive Mineralogy,  lectures  are  made  to  supplement  the  text- 
book used  (Dana's  Manual  of  Mineralogy  and  Lithology). 

(B.)     GEOLOGY. 

Few  regions  present  greater  advantages  for  the  study 
of  this  science  than  the  Rocky  Mountains.  The  appreciation 
of  this  fact  is  sufficiently  shown  by  the  many  expeditions 
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ent  hither  by  the  United  States  Government,  and  by 
Eastern  colleges  to  study  its  Geology.  These  mountains 
lave  been  the  principal  theatre  of  geological  explorations 
n  this  country,  and  have  yielded  vast  assistance  to  the 
progress  of  this  science  throughout  the  world. 

The  State  School  of  Mines  is  singularly  well  situated 
or  this  particular  study,  better,  in  fact,  than  any  similar 
nstitution  in  the  land,  being  at  the  foot  of  these  mountains 
md  in  close  proximity  to  its  mines.  The  particular  locality 
ibout  Golden  and  its  vicinity  is  exceptionally  favorable  for 
Teological  research.  Nearly  the  whole  geological  series  of 
'he  Kocky  Mountains  is  represented.  The  canons  cut  deep 
sections,  revealing  the  rock  structure.  Fossil  leaves  are 
ibundant  in  the  foot  hills,  while  the  locality  has  gained  a 
widespread  reputation  in  the  scientific  world  by  the 
discovery   of   the   largest    fossil    animals   known   to   have 

existed the  gigantic  lizards,  or  Dinosaurs.     The  Table 

Mountains,  capped  with  basaltic  lava,  are  equally  remark- 
able for  the  variety  and  fineness  of  their  zeolite  crystals, 
while  beneath  the  volcanic  cap,  the  sandstones  have  yielded 
a  vast  amount  and  variety  of  fossil  leaves,  of  the  lignite 
formation,  which  have  been  selected  as  typical  forms  in  the 
leading  works  on  Paleobotany.  Economic  Geology  is  well 
represented  in  the  coal  mines,  stone  and  fire  clay  quarries 
close  to  the  town. 

The  course  in  Geology  extends  throughout  the  Senior 
year,  three  hours  a  week  being  devoted  to  this  study. 
Special  attention  is  paid  to  Lithological,  Dynamical, 
Structural  and  Economic  Geology.  The  work  is  con- 
ducted by  aid  of  a  text- book  (Le  Conte's  Elements  of 
Geology),  supplemented  by  lectures  and  excursions  for 
which  Golden  is  admirably  situated. 

During  the  past  year  a  fine  collection  of  rocks  has 
been  purchased  and  added  to  the  former  lithological  col- 
lections.    This  comprises  a  full  typical  collection  of,  first, 
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Eruptive  Rocks;  second.  Crystalline  Schists,  and  third, 
Sedimentary  Rocks.  An  additional  collection  of  Colorado 
rocks  is  being  arranged  to  supplement  this. 


MUSEUM. 

The  mineral  collection  of  the  school  was  originally 
started  by  purchases  from  Ward  &  Howell,  of  Rochester, 
N.  Y.  By  gifts  from  various  mines,  the  explorations  of 
students  under  the  guidance  of  Prof.  Lakes,  and  by  contri- 
butions from  graduates  of  the  institution,  the  cabinet  grew 
steadily  until  1890,  when  it  was  removed  to  its  present 
quarters  in  the  new  building.  It  was  felt  to  be  inadequate 
to  the  needs  of  the  institution,  and  in  the  winter  of  1890- 
91,  the  collection  of  J.  Alden  Smith  (formerly  State  Geol- 
ogist) was  purchased,  many  serious  gaps  in  the  classification 
being  thereby  filled.  In  the  Spring  of  1892,  a  larger  acces- 
sion was  made  in  the  purchase  of  the  cabinet  of  Mr.  J.  S. 
Randall,  of  Georgetown,  Colorado,  a  collection  long  and 
favorably  known  to  all  local  mineralogists. 

With  this  and  its  previous  possessions,  this  department 
may  now  claim  the  best  collection  illustrative  of  the  min- 
erals and  fossils  of  Colorado  to  be  found  in  the  State. 

The  bulk  of  the  material  formerly  placed  in  the 
museum  is  now  to  be  found  arranged  in  cases  of  drawers 
in  the  large  lecture  room,  where  it  is  more  readily  accessible 
for  teaching  and  studying  purposes.  The  museum  proper 
is  now  given  up  almost  entirely  to  the  display  of  such 
minerals  and  geological  specimens  as  are  more  attractive 
to  casual  visitors,  and  to  material  that  does  not  need  to  be 
constantly  accessible. 

As  the  specimens  are  arranged  purely  for  purposes  of 
display,  no  system  of  classification  has  been  attempted.  A 
few  of  the  cases  are  deemed  worthy  of  special  mention,  viz : 
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First Three  eases  of  large,  line  specimens  of  smoky 

quartz  and  of  microcline,  from  Florissant,  El  Paso  County. 
(Usually  labeled  "Pike's  Peak.") 

Second A  case  of  calcite  from  numerous  localities. 

Third A  very  fine  collection    of    Colorado  Pyrite, 

Galenite,  (lead  ore,)  and  Sphalerite,  (zinc  ore.) 

Fourth A  case  containing  beautiful,  delicate  snow- 
white  Natrolite  crystals,  from  South  Table  Mountain  near 
Golden. 

Fifth A  collection  of  one  hundred  and  twenty  speci- 
mens of  gems,  both  cut  and  uncut. 

Sixth — Cases  containing  fossil  leaves  of  the  Creta- 
ceous and  Tertiary  formations  from  Golden  and  other 
Colorado  localities. 


MINERALS  IN  THE  TYPE  COLLECTION. 


;Note. The  minerals  in   this  collection  are  arranged 

in  accordance  with  the  system  adopted  in  the  latest  edition 
of  Dana's  System  of  Mineralogy.  Each  specimen  has  a 
double  number;  the  first  (the  one  given  before  the  name 
of  the  mineral  in  this  list)  is  Dana's  species  number,  the 
second  is  the  individual  number  of  the  specimen.  Of  the 
two  numbers  following  the  mineral  name,  and  enclosed  in 
brackets  in  this  list,  the  first  refers  to  the  page  in  Dana's 
Manual  of  Mineralogy  and  Lithology,  the  second  to  the 
drawer  of  the  Type  Collection. 
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I.     NATIVE   ELEMENTS. 


I.    AND   II.      NON-METALS   AND   SEMI-METALS. 


Diamond (115.  Dr.  1.) 

Graphite (119.  Dr.  1.) 

Sulphur (106.  Dr.  1-2.) 

Tellurium (108.  Dr.  2.) 

Arsenic (110.  Dr.  3.) 

Antimony (112.  Dr.  3.) 

Bismuth. (113.  Dr.  3.) 


III.     METALS. 

13.  Gold  __(122.  Dr.  3.) 

14.  Silver (129.  Dr.  3-4.) 

15.  Copper (145.  Dr.  5.) 

16.  Mercury (142.  Dr.  6.) 

20.     Platinum (139.  Dr.  6.) 


SULPHIDES,  SELENIDES,  TELLURIDES,  ARSENIDES, 
ANTIMONIDES. 


I.     SULPHIDES,   ETC.,   OF  THE   SEMI-METALS,   ARSENIC, 
ANTIMONY,   BISMUTH;    ALSO   MOLYBDENUM. 

26.  Realgar (111.  Dr.  6.) 

27.  Orpiment (111.  Dr.  6.) 

28.  Stibnite (112.  Dr.  6.) 

34.     Molybdenite (108.  Dr.  6-7.) 

II.     SULPHIDES,   ETC.,   OF  THE   METALS. 
B.     Monosulphides,  Selenides,  Etc. 
GALENITE  GROUP.     ISOMETRIC.  HOLOHEDRAL. 

42.  Argentite (131.     Dr.  7.) 

43.  Hessite (131.     Dr.  7.) 

44.  Petzite (132.     Dr.  7.) 

45.  Galenite (160.     Dr.  7-9.) 

46.  Altaite (164.     Dr.  9.) 
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2.  CHALCOCITE  GROUP.    ORTHORHOMBIC. 

54.     Chalcocite (146.  Dr.  9.) 

3.  SPHALERITE  GROUP.     ISOMETRIC.  INCLINED  HEM. 

58.     Sphalerite (170.  Dr.  9-11.) 

63.     Alabandite (  Dr.  11.) 

4.  CINNABAR-MILLERITE  GROUP.     HEXAGONAL  AND  RHOMBOHED. 

66.    Cinnabar (143.  Dr.  12.) 

70.  Millerite (181.  Dr.  12.) 

71.  Niccolite (182.  Dr.  12.) 

74.     Pyrrhotite (192.  Dr.  12.) 

C.     Intermediate  Division. 

78.     Bornite (148.  Dr.  13.) 

83.  Chalcopyrite (147.  Dr.  13-14.) 

84.  Stannite (176.  Dr.  15.) 

D.       DlSULPHIDES,  DlARSENIDES,  ETC. 

1.  PYRITE  GROUP.     ISOMETRIC.  PARALLEL  HEM. 

85.  Pyrite -(189.  Dr.  15-16.) 

87.     Smaltite (181.  Dr.  16.) 

89.     Cobaltite (182.  Dr.  16.) 

2.  MARCASITE  GROUP.    ORTHORHOMBIC. 

96.  Marcasite (191.  Dr.  16-17.) 

97.  Lollingite (193.  Dr.  17.) 

98.  Arsenopyrite (192.  Dr.  17.) 

3.  SYLVANITE  GROUP. 

104.     Sylvanite (132.  Dr.  17.) 


III.      SULPHO-SALTS. 


130.     Jamesonite (164.  Dr.  17.) 

136.     Bournonite (149.  Dr.  17.) 

144.  Pyrargyrite (132.  Dr.  18.) 

145.  Proustite (133.  Dr.  18.) 

148.  Tetrahedrite (150.  Dr.  18-19.) 

149.  Tennantite (149.  Dr.  19.) 

153.     Stepbanite (133.  Dr.  19.) 

158.     Enargite (149.  Dr.  19.) 
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IV.      HALOIDS. 


166.  Halite (243.  Dr.  21.) 

169.  Cerargyrite (134.  Dr.  21.) 

170.  Embolite (134.  Dr.  21.) 

175.  Flourite (227.  Dr.  21-23.) 

183.  Cryolite (216.  Dr.  23.) 

193.  Atacamite (150.  Dr.  24.) 

201.  Carnallite (224.  Dr.  24.) 


OXIDES. 


I.     OXIDES  OF  SILICON. 

210.     Quartz (253.     Dr.  24-32.) 

A.  Phenocrystalline  or  Vitreous  Varieties — 
Rock  Crystal,  Amethyst,  Rose,  Smoky  Blue, 
Opalescent,  Milky,  Ferruginous,  with  enclos- 
ures. 

B.  Cryptocrystalline  Varieties — Chalcedony, 
Carnelian,  Chrysoprase,  Heliotrope,  Prase, 
Agate,  Geyserite,  Flint,  Hornstone,  Jasper. 

C.  Special  Varieties— Tabular  Quartz,  Pseu- 
domorphous,  Silicified  Wood,  Agatized  Wood, 
Quartzite,  Itacolumite. 

212.     Opal (259.     Dr.  32  33.) 

Varieties — Precious,  Common,  Jasp-Opal,  Wood- 
Opal,  Hyalite,  Tripoli,  Diatomaceous  Earth, 
Infusorial  Earth. 


III.     OXIDES  OF  THE   METALS. 

A.     Anhydrous, 
i.    protoxides. 

224.     Cuprite (151.     Dr.  34.) 

228.     Zincite (171.     Dr.  35.) 
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II.     SESQUIOXIDES. 

231.  Corundum  (211.     Dr.  35.) 

232.  Hematite (193.     Dr.  35-38.) 

Also  Var.  Martite. 

233.  Ilmenite (195.     Dr.  38.) 

III.      INTERMEDIATE    OXIDES. 

PINEL  GROUP.  ISOMETRIC.  MAINLY  OCTAHEDRAL. 

234.  Spinel  (213.  Dr.  38.) 

23G.  Gahnite (214.  Dr.  38.) 

237.  Magnetite (196.  Dr.  38-40.) 

239.  Franklinite (197.  Dr.  40.) 

241.  Chromite (197.  Dr.  41.) 

243.  Hausmannite (207.  Dr.  41.) 

IV.      DEUTOXIDES. 

248.     Cassiterite (176.    Dr.  41.) 

250.     Rutile (179.    Dr.  42.) 

254.    Pyrolusite (206.     Dr.  42.) 

B.    Hydrous  Oxides. 

257.  Goethite (199.    Dr.  42.) 

258.  Manganite (207.    Dr.  42.) 

259.  Limonite (198.     Dr.  43-44.) 

261.  Bauxite (213.    Dr.  44.) 

262.  Brucite (223.     Dr.  45.) 

269.    Psilomelane (207.    Dr.  45-46.) 

Variety  Wad (208.     Dr.  46.) 


VI.      OXYGEN    SALTS. 


I.     CARBONATES. 
A.     Anhydrous  Carbonates. 
1.    CALCITE   GROUP.     RHOMBOHEDRAL. 

270.     Calcite (234.     Dr.  48-54.) 

Varieties— Marble,  Dr.  51,  Chalk,  Dr.  51,  Sta- 
lactitic  and  Stalagmitic,  Dr.  52-54,  Tufa- 
ceous,  Dr.  54. 
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271.  Dolomite (238.  Dr.  55.) 

272.  Magnesite (226.  Dr.  55.) 

273.  Siderite (203.  Dr.  55.56. ) 

■274.     Rhodochrosite (201.  Dr.  56.) 

275.     Smithsonite (172.  Dr.  56-57.) 

2.     ARAGONITE   GROUP.     ORTHORHOMBIC. 

277.     Aragonite (237.  Dr.  57-58.) 

279.  Witherite , (241.  Dr.  59.) 

280.  Strontianite (242.  Dr.  59.) 

281.  Cerussite (168.  Dr.  59-60.) 

B.  Acid,  Basic  and  Hydrous  Carbonates. 

288.  Malachite (154.  Dr.  61.) 

289.  Azurite (156.  Dr.  61.) 

296.     Natron (249.  Dr.  61.) 

303.     Zaratite (185.  Dr.  61.) 


II.     SILICATES. 
A.     Anhydrous  Silicates. 
FELDSPAR   GROUP.     MONOCLINIC   SECTION. 

313.    Orthoclaee  (300.    Dr.  63-64.) 

Varitif.s — Adularia  and  Common  Orthoclase. 

FELDSPAR   GROUP.    TRICLINIC   SECTION. 

315.     Microcline (300.     Dr.  64-65.) 

FELDSPAR  GROUP.     PLAGIOCLASE  SECTION. 

??  Albite  -W299.     Dr.  65-66 

31 1.  Ohgoclase \\ 

oirk  T    °     ,  y    for  all  four  species 

319.  Labradonte J       .     ,      .     ,        , 

oon  a        4-U-4.  I     ot  plagioclase.) 

320.  Anorthite J  ^    & 

LEUCITE  GROUP. 

321.  Leucite (295.     Dr.  66.) 

PYROXENE   GROUP. 

A.     Orthorhombic  Section. 

323.  Enstatite (264.     Dr.  66.) 

324.  Hypersthene (264.     Dr.  66.) 


COLORADO  STATE  SCHOOL  OF  MINES. 


B.     Monoolinio  Section. 

325.     Pyroxene (265.     Dr.  66-67.) 

Varieties     Diopside,  Hedenbergite,  Augite. 
327.     Spodutnene (269.     Dr.  68.) 

329.  Wollastonite (265.     Dr.  68.) 

330.  Pectolite (315.     Dr.  68.) 

335.     Rhodonite (268.     Dr.  69.) 

AMPHIBOLE   GROUP. 

338.     Amphibole (270.     Dr.  69-71.) 

Varieties  — Tremolite,      Actinolite,     Nephrite. 
Asbestos,    Mountain    Cork,   etc.,    Edenite, 
Pargasite,  Hornblende. 
341.     Crocidolite (273.     Dr.  72.) 

VARIOUS  GROUPS. 

344.     Beryl (274.  Dr.  72.) 

353.     Iolite (287.  Dr.  72.) 

357.     Nephelite (293.  Dr.  72-73.) 

362.    Sodalite (294.  Dr.  73.) 

370.     Garnet (278.  Dr.  73-75.) 

Varieties— A.    Grossularite;     B.    Pyrope;     C. 
Almandite;    E.  Andradite;  F.  Uvarovite. 

376.     Chrysolite  or  Olivine (277  Dr.  75.) 

381.     Willemite (173.  Dr.  75.) 

387.     Wernerite  _._.- (292.  Dr.  75.) 

393.  Vesuvianite (282.  Dr.  75.) 

394.  Zircon   (281.  Dr.  76.) 

397.  Topaz (309.  Dr.  76.) 

398.  Andalusite (306.  Dr.  76.) 

399.  Sillimanite (307.  Dr.  77.) 

400.  Cyanite (308.  Dr.  77.) 

401.  Datolite (311.  Dr.  78.) 

406.  Zoisite (285.     Dr.  78.) 

407.  Epidote (283.     Dr.  78.) 

408.  Piedmontite (284.     Dr.  78.) 

410.  Axinite (286.  Dr.  79.) 

411.  Prehnite (317.  Dr.  79.) 

415.  Chondrodite (303.  Dr.  79.) 

423.  Calamine (174.  Dr.  79-80.) 

426.  Tourmaline,.-.' (304.  Dr.  80-81.) 

428.  Staurolite (313.  Dr.  81-82.) 

B.     Hydrous  Silicates, 
i.    zeolite  division. 

435.     Apophyllite (316.     Dr.  84.) 

438.     Heulandite (325.     Dr.  84.) 
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443.     Stilbite (324.  Dr.  85.) 

447.     Chabazite (322.  Dr.  85.) 

450.     Analcite (322.  Dr.  86.) 

453.     Natrolile (321.  Dr.  86.) 

455.  Mesolite (321.  Dr.  87.) 

456.  Thomsonite (320.  Dr.  87.) 


II.      MICA    DIVISION. 


I.     MICA  GROUP. 


458.     Muscovil e (288.  Dr.  88-90.) 

460.     Lepidolite  (289.  Dr.  90.) 

462.     Biotite   (291.  Dr.  90-91.) 

462A.Phlogopite (290.  Dr.  91.) 

2.  CLINTONITE  (BRITTLE  MICAl  GROUP. 

464.     Margarile (341.  Dr.  92.) 

466.     Chloritoid (341.  Dr.  92.) 

3.  CHLORITE  GROUP. 

468.     Clinochlore (339.  Dr.  92.) 

Variety — Ripidolite. 

468A.Penninite (339.  Dr.  92.) 

480.    Jefferi*ite (339.  Dr.  92.) 


III.      SERPENTINE    AND    TALC    DIVISION. 

481.     Serpentine (329.  Dr.  93  94.) 

Varieties— Common,    Williamsite,    Chrysolite, 
Picrolite. 

483.  Genthite (185.  Dr.  94.) 

483A.Garnierite (185.  Dr.  94.) 

484.  Talc (326.  Dr.  94-95.) 

485.  Sepiolite (328.  Dr.  95.) 


DIVISIONS    IV.    AND    V. 

492.     Kaolinite.._ (332.  Dr.  96.) 

497.     Pyrophyllite  (328.  Dr.  96.) 

504.     Chrysocolla (157.  Dr.  96.) 
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TITANO-SILICATES,  TITANATES. 

510.     Titanite (312.     Dr.  97.) 

514.     Astrophyllite (292.     Dr.  97.) 


3.     NIOBATES,  TANTALATES. 

525.     Columbite (201.     Dr.  99.) 

529.     Samarekite (221.     Dr.  99.) 


PHOSPHATES,   ARSENATES,  VAVADATES,   ANTIMONATES 


APATITE  GROUP. 

549.  Apatite (233. 

550.  Py  romorphite (167. 

551.  Mimetite (167. 

552.  Vanadinite   (168. 

BELONGING  TO  VARIOUS  GROUPS. 

574.    Lazulite (218. 

597.     Vivianite (202. 

601.     Erythrite (184. 

639.     Wavellite (220. 

642.     Turquois (219. 


Dr. 
Dr. 
Dr. 
Dr. 


99-100.) 
100.) 
100.) 
100.) 


Dr.  101.) 
Dr.  101.) 
Dr.  101.) 
Dr.  101.) 
Dr.  101.) 


5.     BORATES. 


698.     Boracite (225.     Dr.  101.) 

704.     ColemaEite (231.     Dr.  102.) 

707.     Borax (246.     Dr.  102.) 
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6.     SULPHATES,   CHROMATES,   ETC. 
BARITE  GROUP. 

719.  Barite (240.  Dr.  102-103.) 

720.  Celestite   -. (242.  Dr.  103-105.) 

721.  Anglesite (165.  Dr.  105.) 

722.  Anhydrite (230.  Dr.  105.) 

725.     Crocoite (166.  Dr.  105.) 

HYDROUS  SULPHATES. 

746.     Gypsum (229.  Dr.  106-107. ) 


7.  TUNGSTATES,  MOLYBDATES. 

812.     Wolframite (200.     Dr.  107.) 

818.     Wulfenite (166.     Dr.  109.) 


VIII.      HYDROCARBON   COMPOUNDS 


P.     998.     Ozocerite  (347. 

P.  1002.     Succinite (348. 

P.  1007.     Copalite (349. 

P.  1015.     Petroleum (344. 

P.  1017.     Asphaltum (349. 

P.  1018.     Elaterite (347. 

P.  1020.     Albertite (349. 

P.  1021.     Anthracite (350. 

P.  1021.     Bitumenous  Coal (351. 

P.  1022.     CannelCoal 

P.  1022.     Lignite (351. 

P.  1022.    Jet (352. 


Dr. 
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Dr. 

109.) 
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109.) 

Dr. 

109.) 

Dr. 

109.) 

Dr. 

110.) 

Dr. 

110.) 

Dr. 
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Dr. 

110-111.) 

Dr. 

111.) 

Dr. 
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PHYSICS. 

The  course  in  Physics  is  given  by  lectures  and  recita- 
tions accompanied  by  practical  work  in  the  laboratory. 
The  course  embraces  molecular  physics,  gravitation, 
mechanics  of  liquids  and  gases,  elementary  machines, 
acoustics,  the  theory  of  heat  and  of  the  steam  engine,  and 
the  general  principles  of  light.  The  third  term  is  devoted 
chiefly  to  an  elementary  course  in  electricity  and  magnetism. 

Three  hours  per  week  for  three  terms  are  given  to 
work  in  the  laboratory.  During  the  first  part  of  the  course 
the  student  acquires  facility  in  the  use  of  the  instruments 
and  accuracy  in  measurement,  which  fit  him  for  the  other 
work  in  the  laboratory. 

The  object  of  the  laboratory  work  is  not  original 
research,  but  the  acquirement  of  a  certain  familiarity  with 
the  subject  which  this  work  alone  can  give.  The  experi- 
ments are  quantitative  and  are  selected  with  the  view  of 
illustrating  the  fundamental  principles  of  the  subject 
rather  than  of  devoting  the  student's  whole  time  to  elaborate 
determinations  of  a  few  constants.  3ST.0  advanced  course  in 
physics  is  required,  a  good  foundation  knowledge  of  the 
subject  being  all  that  is  aimed  at. 

The  text-books  used  in  the  laboratory  are  Glazebrook 
and  Shaw's  Practical  Physics,  Stewart  and  Gee's  Practical 
Physics,  Pickering's  Physical  Manipulations,  Ayrton's 
Practical  Electricity,  besides  a  list  of  references  to  more 
extensive  works. 

The  laboratory  is  supplied  with  numerous  duplicates 
of  the  various  pieces  of  apparatus  required. 


ELECTRICAL  ENGINEERING 


The  course  in  Electrical  Engineering  is  intended  to 
cover  both  the  theoretical  and  practical  parts  of  the  subject. 
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It  is  adapted  to  the  needs  of  the  State  by  the  devotion  of 
much  time  to  the  applications  of  electricity  to  mining  and 
metallurgy. 

The  first  two  years  of  this  course  are  identical  with  all 
other  courses,  but  after  the  second  year,  the  student  takes 
up  the  technical  part  of  the  subject.  In  the  third  and 
fourth  years,  work  in  Mechanical  Engineering  forms  a  con- 
siderable part  of  the  course.  Tests  of  steam  engines, 
boilers  and  w^ater  wheels  are  made  from  time  to  time. 
The  engine  belonging  to  this  department  is  fitted  up  for 
testing,  as  is  the  eighty  horse-power  boiler  furnishing 
steam  to  Engineering  Hall.  The  course  in  Electrical 
Units  and  Measurements  consists  of  lectures  on  the  theory 
and  value  of  the  units  of  the  science  and  the  modern 
methods  of  measurement.  Four  hours  per  week  are 
devoted  to  work  in  the  laboratory. 

The  course  in  the  Distribution  of  Electricity  embraces 
distribution  for  lighting  and  the  various  systems  for  the 
transmission  of  power. 

Lectures  on  the  theory  and  design  of  Dynamo-Electric 
Machinery  will  occupy  the  student  live  times  a  week 
during  the  fourth  year.  Two  full  afternoons  per  week,  in 
addition,  will  be  devoted  to  work  in  the  laboratory  and  in 
the  designing  room.  Alternate  currents  and  alternate 
current  transformers  occupy  a  large  portion  of  the  time 
during  this  year. 

The  laboratory  work  of  the  second  and  third  terms  of 
the  fourth  year  consists  of  insulation  and  capacity  tests, 
measurement  and  location  of  faults,  determination  of 
magnetization  curves  of  iron  and  steel,  determination  of 
characteristic  curves  of  various  machines,  and  of  tests  of 
dynamos  and  motors,  as  well  as  standardizing  and  cali- 
brating the  various  instruments  used. 

The  new  quarters  in  Engineering  Hall  offer  much 
better  facilities  to  students  wishing  to  pursue  this  course 
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than  could  be  given  in  any   previous   year.     Besides  the 
space    occupied    by    the    general    lecture    room    and    the 
Physical  Laboratory,  a  large  room   is   fitted   up   on    the 
second  floor  for  work  in  Photometry.     The  various  experi- 
mental machines  are  belted  to  pulleys  on   a   jack   shaft, 
driven  by  the  engine  in  the  dynamo  room.     The  instru- 
ments for  use  in  testing  are  in  a  smaller  room  adjoining, 
where  the  marble   switchboard   and  the   large   resistance 
coils  are  also  placed.     Separate  wires   run  to   each   room 
from  both   the  alternate  and   continuous  current  circuits 
and  also  from  the  sixty-cell  accumulator  presented  by  the 
Carpenter  Electric  Storage  Company.     The  rooms  on  the 
north  side  of  the  building,  devoted  to  electrical  measure- 
ments, have  little  iron  used  in  their   construction,  while 
the  room  designed  for  magnetic  measurements  has  none. 
These    rooms    are    equipped    with    piers,    non-inductive 
resistances,   gas,  water  and  direct  connections  to  all  the 
currents,   besides   the   ordinary  galvanometers,  resistance 
boxes,  balances  and  other  instruments. 

The  department,  in  addition  to  these  appliances,  is 
well  equipped  with  high-grade  galvanometers  and  the 
ordinary  apparatus  for  electrical  measurements.  Cradle 
and  absorbtion  dynamo  meters  and  Watt  meters  enable 
efficiency  tests  to  be  conveniently  made.  Kelvin  balances, 
electrostatic  volt  meters,  ammeters  and  volt  meters  of 
various  makes,  form  part  of  the  equipment, 

Through  the  kindness  of  Mr.  Irving  Hale,  the  depart- 
ment has  been  presented  with  a  twenty-five  horse-power 
motor. 

To  Mr.  Paul  Webster,  a  former  student  of  the 
institution,  the  department  is  indebted  for  a  small  steam 
engine. 

Additions  are  being  constantly  made,  and  before  the 
close  of  the  present  school  year,  every  section  will  be 
equipped  and  in  working  order. 
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APPLIED    MECHANICS. 


Beginning  with  the  third  year  the  study  of  Applied 
Mechanics  is  pursued  in  its  various  branches  of  Statics, 
Kinematics  and  Dynamics,  with  the  purpose  of  giving 
the  student  a  broad  comprehension  of  the  relation  of 
forces  acting  upon  matter  at  rest  or  in  motion.  Investi- 
gations concerning  these  are  carried  on  by  analytical  and 
graphic  methods,  and  the  laws  governing  balanced  forces, 
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brces   in   motion,  frictional  forces   and   kindred  subjects 
ire  investigated. 

In  the  Latter  part  of  the  third  year  the  study  of 
Mechanism  and  Machine  Dynamics  is  introduced.  A 
careful  analysis  of  the  various  motions  with  a  graphic 
itudy  of  resistance  in  machines,  prepares  the  student  for 
lie  critical  examination  of  practical  working  machines. 

A  study  of  the  strength  of  materials  is  pursued  dur- 
ng  the  entire  fourth  year,  comprising  a  careful  study  of 
:he  effects  of  stresses  and  strains  and  the  proper  limits  of 
safety  in  their  use.  In  connection  with  this  each  student 
is  required  to  make  a  series  of  definite  tests  of  wrought 
iron,  steel,  cast  iron  and  wood  in  tension,  compression  and 
bending. 

A  Pviehie  testing  machine  of  one  hundred  thousand 
pounds  capacity,  cross  breaking  machine,  cement  testing 
appliances  with  various  lathes  and  bench  tools  for  prepar- 
ing specimens,  afford  opportunities  for  independent  re- 
search, as  well  as  for  class  drill  and  illustration. 

During  a  part  of  the  fourth  year  the  study  of  Prime 
Movers,  particularly  steam  engines  and  boilers,  occupies 
the  students'  attention.  In  this  connection  the  combus- 
tion of  fuel,  with  designing  of  stacks  and  furnaces,  is 
treated.  A  course  of  Thermodynamics  is  also  pursued  in 
the  fourth  year. 

Designing  of  machinery  for  special  purposes  will  be 
pursued  under  direction  of  the  instructor,  particular  atten- 
tion being  given  to  the  study  of  gearing,  transmission  of 
power  by  belt  and  wire  cable,  boxes,  shafting,  fly- wheels 
and  governors. 

To  more  fully  acquaint  the  student  with  the  most 
approved  forms  of  mining,  reducing  and  smelting 
machinery  in  use,  visits  will  be  made  to  large  manufac- 
tories of  machinery  at  shops  or  warehouses,  neighboring 
mines  and  smelting  plants. 
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CIVIL   ENGINEERING. 


The  course  of  study  in  Civil  Engineering  has  been 
planned  to  meet  the  professional  needs  of  the  mining 
engineer  as  well  as  those  of  the  civil  engineer.  Thus, 
while  the  students  in  both  courses  take  all  the  work  in 
surveying,  applied  mechanics,  graphics  and  structural 
designing,  those  students  candidates  for  the  degree  of  Civil 
Engineer  have  special  lines  of  work  laid  out  for  them  from 
the  beginning  of  the  Junior  year.  The  facilities  for 
instruction,  illustration,  experimental  work  and  research 
are  thought  to  equal  those  of  any  institution  west  of  the 
Mississippi.  The  course  of  study  begins  in  the  Junior 
year  with  the  study  of  applied  mechanics,  surveying,  theory 
and  practice  of  framed  structures,  and  designing  masonry 
structures.  Two  afternoons  per  week  during  the  first  term 
are  devoted  to  making  the  complete  detail  measurements 
and  drawings  of  some  railway  or  highway  bridge  in  order 
to  familiarize  the  student  with  structural  forms  and 
details.  Other  afternoons  are  taken  up  in  the  drafting 
room  with  such  subjects  as  tinting  and  shading,  pen  topog- 
raphy, colored  topography,  etc. 

In  connection  with  designing  of  masonry  structures, 
the  subjects  of  foundations  of  all  kinds,  cements,  building 
stones,  etc.,  are  investigated  and  each  student  makes 
designs  of  stone  arches,  chimneys  and  retaining  walls. 

A  large  part  of  the  fourth  year  is  devoted  to  designing 
and  investigation  of  framed  structures,  such  as  roofs,  rail- 
way and  highway  bridges  and  long  arch  bridges  of  steel. 
A  complete  study  is  also  made  of  the  various  systems  of 
sewage  disposal,  water  supply  and  sanitary  improvements 
of  cities  and  towns.  The  candidate  for  the  degree  of 
Civil  Engineer  is  expected  to  show  special  aptitude  in 
mathematics,  and  pursues  a  course  of  study  in  higher 
engineering  problems. 
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Theory  and  practice  are  combined  wherever  possible, 
and  the  student  placed  on  his  own  responsibility,  so  that 
pur  graduates,  aided  by  such  technical  and  practical  training 
as  they  have  obtained,  will  develop  into  useful  investigators 
and  constructors. 


SURVEYING. 


The  instruction  in  this  subject  is  both  theoretical  and 
practical,  the  aim  being  to  convey  to  the  mind  of  the 
student  a  broad  understanding  of  the  subject  and  its 
applications  in  the  professional  work  of  the  Mining  and 
Civil  Engineer.  As  a  means  to  this  end,  the  institution 
is  well  supplied  with  the  necessary  instruments  for  field 
practice.  Among  these  may  be  mentioned  one  complete 
mining  transit,  one  triangulation  transit,  three  complete 
engineer's  transits  with  solar  attachments,  four  engineer's 
levels,  one  needle  compass,  one  three-hundred-foot  steel 
tape,  standardized,  and  all  the  necessary  accompanying 
apparatus  for  field  and  office  use,  such  as  chains,  tapes, 
stadia  boards,  level  rods,  etc.  The  classes  are  first 
instructed  in  the  adjustments  of  the  various  instruments, 
and  each  student  required  to  perform  and  thoroughly 
understand  the  underlying  principle  of  each. 

The  subject  of  Land  Surveying  is  then  taken  up  and 
various  problems  solved,  in  the  office  and  field,  relative  to 
areas,  subdivisions  of  land  and  retracing  of  section  and 
township  lines  of  the  government  land  surveys. 

In  Topographical  Surveying,  each  class  makes  a  com- 
plete survey  and  contour  map  of  a  portion  of  the  City  of 
Golden,  using  the  transit  and  stadia  method ;  in  addition 
to  tins,  contour  maps  are  made  of  several  promising 
reservoir  sites,  and  from  these,  preliminary  estimates   of 
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capacity  made  and  compared.  In  City  Surveying,  classes 
are  instructed  in  the  laying  out  of  cities  and  towns,  sur- 
veys of  new  subdivisions,  street  improvements,  giving  of 
grades,  etc.,  together  with  such  applications  of  each  in  the 
field  as  time  will  allow. 

In  Geodetic  Surveying,  classes  are  instructed  in  the 
outlines  of  that  subject,  the  different  kinds  of  triangula- 
tion,  description  of  the  U.  S.  Coast  Survey  base  apparatus 
and  the  establishment  of  stations  and  signals.  A  base 
line  is  measured  with  a  three-hundred -foot  steel  tape  and 
all  corrections  made  so  as  to  eliminate  errors  of  sag  and 
pull.  To  this  is  hinged  a  system  of  triangulation  of  the 
neighboring  peaks  and  all  angles  measured  and  adjusted, 
and  distances  computed. 

In  Railroad  Surveying,  classes  are  instructed  in  the 
theory  of  curves  of  different  kinds,  running  of  levels  and 
the  measurement  of  earthwork.  Considerable  time  is 
devoted  in  the  held  to  a  projected  line,  with  preliminary 
and  location  surveys,  topography,  cross -sectioning  and 
preliminary  and  final  estimates  of  earthwork. 

In  Mine  Surveying,  various  problems  relative  to 
underground  surveying  are  solved,  especial  attention  being 
paid  to  those  which  present  peculiar  difficulties  and  require 
careful  instrumental  work  and  computations.  A  complete 
survey  is  made  of  some  mine  in  the  neighborhood  and 
each  student  required  to  make  all  the  computations  and 
plat  the  field  notes.  Each  student  is  also  required  to 
make  a  survey  of  several  intersecting  mining  claims, 
together  with  such  computations  as  would  be  necessary 
for  a  patent  survey. 

Each  student,  during  the  course,  is  required  to  make 
a  determination  of  the  true  meridian  by  an  observation 
on  the  pole  star,  and  check  the  same  by  the  methods  of 
direct  observation  on  the  sun  and  solar  attachment  to  the 
transit. 
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DRAUGHTING. 

It  is  the  object  in  this  department  to  first  give  a 
thorough  grounding  in  all  the  more  elementary  parts  of 
Mechanical  Drawing,  and  to  follow  this  with  their  appli- 
cation in  the  most  practical  way  possible  in  a  technical 

school. 

The  student  is  first  taught  the  proper  way  of  using 
his  instruments,  preparing  his  sheets,  etc.,  and  then  given 
the  simplest  of  geometrical  figures,  to  cultivate  some  skill 
in  their  use.  At  this  time,  individual  instruction  is  given 
each  student. 

The  work  then  leads  into  the  more  difficult  elements 
of  drawing,  including  line  shading  and  tinting,  together 
with  lettering,  and  no  student  is  allowed  to  proceed  who 
canuot  neatly  execute  at  least  two  alphabets  in  free-hand. 

Then  follows  all  the  more  difficult  work,  in  projec- 
tions and  intersections,  interspersed  with  representative 
practical  problems,  to  show  the  direct  application  to  actual 
work.  The  elements  of  all  the  methods  of  representing 
objects  upon  one  plane  including  true  perspective,  com- 
pletes the  purely  elementary  work. 

In  all  this  work,  as  in  the  more  advanced,  no  grades 
are  given.  Each  drawing  must  be  up  to  a  certain  standard, 
such  as  would  hold  in  any  well  regulated  drawing  office, 
before  being  accepted,  it  being  considered  that  under  these 
conditions  all  drawings  are  of  the  same  rank,  except  as  to 
artistic  effect,  which  is  not  considered  a  requisite  of  pure 
Mechanical  Drawing. 

The  advanced  drawing  is  all  of  a  practical  nature. 
The  elements  which  have  been  thoroughly  mastered  in  the 
previous  years  are  here  combined,  and  none  but  the 
methods  used  in  the  best  American  drawing  offices  are 
followed . 
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To  this  end,  all  of  the  drawing  rooms  have  been 
equipped  with  the  most  modern  as  well  as  the  most  efficient 
appliances.  The  Freshmen  have  large,  rigid  drawing 
tables,  with  ample  room  for  each  individual,  and  the  ad- 
vanced classes  have  been  provided  with  improved  individual 
tables,  adjustable  in  every  way,  the  light  in  the  rooms 
being  reflected  from  the  perfectly  white  walls,  giving  a 
mild  diffused  light,  much  preferred  to  any  strong  direct 
light. 

The  blue-print  room  is  modern  and  complete  in  every 
way,  and  students  are  taught  to  make  prints  either  from 
tracings  or  direct  from  the  bond  papers  now  so  much  used 
in  many  offices. 

The  work  by  years  is  as  follows: 

FRESHMAN    YEAR. 

Use  of  drawing  instruments,  mounting  sheets,  etc. 
This  includes  the  proper  selection  of  instruments,  testing 
and  care  of  pen  points,  and  like  details,  all  of  great  impor- 
tance to  the  beginner.  Plain  geometrical  problems,  simple 
projections  and  intersections;  plans,  elevations  and  sections, 
exercises  in  lettering,  both  free-hand  and  with  the  instru- 
ments; line  shading,  tinting  and  shading  with  tints; 
with  applications  of  each  as  in  working  drawings.  The 
drawing  of  problems  as  given  in  Church's  Descriptive 
Geometry,  including  Spherical  Projections,  and  Shades 
and  Shadows. 

SOPHOMORE  YEAR. 

Mechanical,  Cavalier  and  Isometric  Projections;  true 
perspective;  the  construction  of  detail  drawings,  of  simple 
parts  of  machines,  etc.,  particular  attention  being  given  to 
the  making  of  complete  and  perfectly  plain  drawings 
according  to  the  best  American  practices.     This  includes 
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fork  on  ordinary  Manilla  paper,  bond  paper  and  tracing 
inen,  and  complete  instructions  are  given  in  the  details  of 
>lue  printing. 

JUNIOR  YEAR. 

The  work  in  this  year  is  principally  the  same  as  in 
he  latter  part  of  the  previous  year,  with  the  important 
exception  that  more  responsibility  is  thrown  upon  the 
tudent.  Drawings  of  complete  machines  or  structures, 
ogether  with  details,  are  made,  in  which  more  or  less 
)riginality  is  required. 

ORIGINAL   WORK. 

Instruction  in  Draughting,  so  far  as  concerns  manual 
skill  and  the  principles  of  projections  and  perspective,  ends 
vvith  the  first  term  of  the  Junior  year. 

From  this  time  until  graduation  the  draughting  work 
?f  any  course  consists  of  special  work  undertaken  according 
to  the  suggestions  of  the  Professors  having  in  charge  the 
technical  lines  of  the  Senior  and  Junior  classes. 

Mining  projets,  metallurgical  plants,  steam  or 
slectrical  machinery,  and  in  short,  any  practical  designs 
to  be  worked  out  or  illustrated,  are  assigned  to  members 
of  the  two  upper  classes,  as  applications  of  knowledge  or 
of  manual  skill  already  acquired. 


MINING   AND   METALLURGICAL   EXCURSIONS. 


An  important  part  of  the  work  of  the  institution 
consists  in  visiting  mines,  smelters,  power  plants  and  other 
works,  where  the  processes  lectured  upon  may  be  seen  in 
actual  operation. 
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Trips  of  this  description  have  been  made  in  past 
years  to  Aspen,  Leadville,  Central  and  Idaho  Springs,  in 
Colorado,  and  to  the  Michigan  copper  and  iron  mines 
(Summer  of  1893). 

In  the  line  of  Coal  Mining  and  Economic  Geology, 
excursions  have  been  made  to  El  Moro  and  Trinidad, 
Canon  City  and  the  local  mines  (near  Golden). 

Metallurgical  trips  to  the  smelters  at  Denver  and 
vicinity  are  qnite  frequent,  while  Pueblo  and  Leadville 
have  also  been  included  in  longer  trips,  the  iron  and  steel 
works  at  Pueblo  being  among  those  inspected. 

Geological  excursions  have  also  been  frequent,  and 
although  chiefly  confined  to  a  radius  of  ten  miles  from 
Golden,  have  been  extended  to  Boulder  County,  also  to  El 
Paso  (Pike's  Peak  region),  and  to  the  southern  portion  of 
the  State. 

On  these  trips,  low  traveling  rates  are  secured  for  the 
students,  and  though  they  cannot  be  made  obligatory,  they 
are  strongly  recommended  to  all,  as  presenting  practical 
advantages  too  great  to  need  any  arguments  in  their  favor. 


LIBRARY. 

The  Library  contains  between  three  and  four  thousand 
volumes,  mostly  standard  scientific  and  technical  works, 
though  history  and  travels  are  not  neglected.  Its  cost  per 
volume,  as  must  be  the  case  with  scientific  works,  has 
been  large. 

Complete  sets  of  the  transactions  of  the  institutes  of 
mining  engineers  and  of  civil  engineers,  association  of 
engineering  societies,  -journals  of  chemistry,  electricity  and 
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metallurgy,  and  many  technical  cyclopedias  in  various  lines 
have  recently  been  added. 

Students  have  free  access  to  the  Library,  which  can 
be  used  as  a  reading  room  at  all  hours,  the  students  having 
also  a  separate  reading  room  (22x25),  on  the  same  floor, 
immediately  connected  with  the  Library. 


FIELD  WORK  AND   PUBLICATIONS. 


Since  1885  the  school  has  undertaken  the  work  of  a 
Geological  Survey  and  Mining  Bureau.  Reports  were 
published  in  1885, 1886, 1887  and  1889.  Various  mining 
camps  have  been  visited  and  the  results  of  the  examina- 
tions largely  published.  The  examples  of  minerals  and 
ores  collected  are  retained  in  the  collection  of  the  institu- 
tion. The  contributions  hitherto  published,  in  the  reports 
above  mentioned,  have  been  as  follows: 

DATE.  SUBJECT. 

1887.     Ore  Chutes  and  Recent 

Developments    on 

Iron   Hill,  Leadville. 

Mineral     Resources    of 

Boulder  County. 

1885.  Preliminary  Notes  on 
the  Iron  Resources 
of  Colorado. 

1886.  Notes  on  Iron  Deposits 
of  Northern  Colo- 
rado. 


AUTHOR. 

A.  A.  Blow,  C.  E. 


P.  H.  Van  Diest,  E.  M.     1886, 


Prof.  Regis  Chauvenet. 
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AUTHOR.  DATE. 


SUBJECT. 


Prof.  Regis  Chauvenet.     1887. 


Prof.  Arthur  Lakes. 


Prof  .Magnus  C.  Ihlseng. 


1885. 

1886. 

1887. 

1889. 

1885. 
1885. 

1886. 


Iron  Resources  of  Gun- 
nison County. 
Reports  on  Trinidad  and 
Crested    Butte    Coal. 
Geology   of    the    Aspen 

Mining  District. 
Geology  of  Colorado  Ore 

Deposits. 
Geology     of      Colorado 

Coal  Deposits. 
The  San  Juan  Region. 
Oil   Fields   of    Fremont 

County. 
The  Present  Mining  Law 

Chaos. 
Notes  on  Leadville. 
Mining     Notes     from 

Eagle  County. 
Western  Assay  Methods. 
Colorado  Cokes. 
Present  Applications  of 
Electricity  to  Mining 
in   Colorado. 
Metallurgical       Treat- 
ment    of    Low-Grade 
Ores. 
During  the  year   1891,  Prof.  Tilden   undertook   and 
executed  a  large  number  of  water  analyses  from  the  wells 
and  water  supply  of  Denver.     The  wells  alone  included  in 
this  investigation  numbered  over  three  hundred. 

These .  publications  are  issued  as  the  means  of  the 
institution  will  permit,  no  special  appropriation  for  either 
field -work  or  printing  having  ever  been  made  by  the  State. 


a            a                    a 

1887. 

Prof.  George  C.  Tilden. 

1886. 

a              a                     a 

1887. 

Prof.  Benjamin  Sadtler. 

1889. 

Prof.  Louis  C,  Hill. 

1892. 

Prof.  Edmund  B.  Kirby.      1894. 
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BUILDINGS. 


(i).     BUILDING  OF   i88o-'82. 


The  combined  building,  1880-'82,  has  the  main 
dimensions  of  100x70  feet,  two  stories,  and  basement 
extending  under  most  of  the  space. 

The  Kiehle  testing  machine  (see  "  Mechanics"),  stands 
in  the  south  basement,  and  is  run  by  electric  motor  con- 
nected with  the  storage  battery. 

One  of  the  two  rooms  for  furnace  assaying  is  also 
in  this  basement,  which  contains  besides,  rooms  for  testing 
of  material  and  for  the  storage  of  laboratory  supplies. 

The  main  floor  is  wholly  occupied  by  chemical  labora- 
tories, assay  rooms,  balance  rooms,  and  room  for  the 
storage  and  issue  of  apparatus.      (See  "Chemistry".) 

The  second  floor  contains  the  lecture  room  for  mathe- 
matics, (excepting  Freshman  year).  This  room  is  at  the 
north  end  of  the  building,  dimensions  21x44  feet.  The 
lecture  room  for  general  chemistry  (35x35)  is  next  in 
order,  having  an  annex  room  for  apparatus. 

A  special  laboratory  (35x25)  is  also  upon  this  floor, 
the  remainder  of  whose  space  is  occupied  by  several  small 
rooms  for  storage  and  apparatus  of  various  kinds. 


(2).      BUILDING   OF   1890. 


This    building    is    connected   with   thaj   of   1882   by 
passages  on  every  floor.      Its  length  is  one  hundred  feet, 
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its  width  varies  from  fifty-seven  to  sixty-eight  feet.  Its 
basement  contains  the  gymnasium  (q.  v.)  lavatories,  shower 
bath,  work-shop,  steam -heating,  boiler  and  gas  apparatus. 

The  first  floor  contains  the  offices  of  the  President  and 
Registrar,  library  and  reading  room,  on  one  side  of  the  main 
hall.  The  space  on  the  other  side  (65x40),  hitherto 
devoted  to  physics,  is  now  occupied  by  the  department  of 
geology  and  mineralogy.  It  is  divided  into  two  rooms, 
one  (22  x  40 )  for  the  museum,  the  other  (40x43)  is  the 
working  department  and  lecture  room,  containing  all  the 
collections  and  appliances  used  for  instruction  in  geology, 
mineralogy,  lithology  and  blow -piping. 

The  second  floor  is  divided  into:  (1. )  Lecture  room 
(35x20)  for  metallurgy  and  mining,  containing  also  the 
collections  and  models  for  this  department,  and  the  arc 
lantern  for  exhibition  of  the  numerous  slides  which  have 
been  prepared  of  working  draughts  for  these  courses. 
(2.)  Lecture  room  (40x40)  for  mathematics,  chiefly 
devoted  to  Freshman  work.  (3.)  Lecture  room  (22x35) 
for  engineering  classes.  ( 4. )  Draughting  room  ( 26  x  40) 
for  upper  classes.     (5.)     Office  rooms  for  Professors. 

This  building  stands  upon  ground  overlooking  the 
town,  and  presents  a  handsome  appearance.  The  base- 
ment is  in  solid  red  sandstone,  the  upper  stories  in  brick, 
laid  in  red  mortar,  and  trimmed  with  the  same  red  stone. 
It  was  first  occupied  at  the  opening  of  the  fall  term  of  1890. 


(3).    BUILDING  OF  1894  (HALL  OF  ENGINEERING) 


The  completion  of  Engineering  Hall  has  placed  the 
department  of  Physics  and  Electrical  Engineering  on  a 
new  footing.     The  space  in  the  old  quarters  was  entirely 
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^adequate  for  a  department  of  so  much  importance  to  a 
state  in  which  electric  power  is  so  widely  used  in  mining 
operations. 

Engineering  Hall  is  a  three-story  brick  and  stone 
structure,  fifty  by  seventy-live  feet,  The  first  and  second 
floors  are  devoted  to  Physics  and  Electricity,  while  the 
tipper  floor  contains  two  large  draughting  rooms,  a  blue 
print  room  and  a  room  containing  the  school's  collection 
of  drawings,  tracings  and  blue  prints,  which  is  also  used 
as  a  study  by  the  instructor  in  drawing. 

The  second  floor  is  devoted  to  Physics  and  to  ele- 
mentary work  in  Electricity  and  Magnetism.  The  lecture 
room,  furnished  with  raised  seats,  will  accommodate  about 
seventy  students.  Besides  the  ordinary  gas  and  water 
connections,  the  lecture  table  is  connected  to  the  high  and 
low  potential  alternating  and  direct  currents.  For  experi- 
ments in  light,  the  room  can  be  quickly  darkened.  The 
photometer  room  is  fitted  for  experiments  in  light  and  the 
measurement  of  arc  and  incandescent  lamps.  Special  wires 
connect  with  both  the  alternating  and  direct  current  circuits 
and  with  the  storage  battery.  The  room  devoted  to 
laboratory  work  in  Physics  and  Elementary  Electrical 
Measurements  is  well  lighted  and  iitted  with  slate  shelves 
and  heavy  tables.  The  apparatus  for  students'  use  is  kept 
in  a  small  room  opening  off  the  laboratory.  The  balances, 
placed  on  separate  slate  shelves  supported  from  the  walls 
of  the  building,  are  in  another  room,  connected  with  the 
main  laboratory.  Gas,  air,  water  and  electricity  are  sup- 
plied at  various  points  in  the  laboratory. 

The  south  half  of  the  lower  floor  is  divided  into  two 
rooms,  the  larger  containing  the  fifty  horse- power,  high- 
speed engine,  the  dynamos  and  motors  for  testing  purposes. 
All  wires  run  from  this  room  to  the  smaller,  wdiich 
contains  the  marble  switch  board,  the  measuring  instru- 
ments  for   testino-   work,    and    the    large    resistance    coil. 
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These  have  a  combined  capacity  of  absorbing  one  hundred 
K.  W.  A  non-inductive  resistance,  capable  of  absorbing 
thirty  K.  W.,  is  also  to  be  placed  here.  A  small  work- 
shop connects  with  the  dynamo  room.  The  battery  room, 
floored  with  tiles,  contains  the  sixty-cell  accumulator  and 
various  primary  batteries.  Three  light  rooms  furnished 
with  piers,  on  the  north  side  of  the  building,  are  devoted 
to  advanced  work  in  Electrical  Measurements.  One  of 
these  rooms  contains  no  iron  whatever,  and  is  used  for 
magnetic  observations.  Very  little  iron  is  used  in  the 
construction  of  the  lower  portion  of  the  building,  so  that 
all  the  rooms  are  well  adapted  for  electrical  measurements. 

The  building  is  heated  by  the  Sturtevant  system. 
The  new  boiler  house  contains  the  Sturtevant  engine  and 
fan,  an  eighty  horse-power  boiler,  and  the  feed  pumps, 
heater,  etc. 

The  compact  arrangement  of  this  building,  and  the 
careful  apportionment  of  space  to  the  various  purposes, 
make  it  the  most  efficient,  in  proportion  to  cost,  of  any  of 
the  additions  to  the  School  of  Mines. 

R.  S.  Roeschlaub,  of  Denver,  was  the  architect  of  the 
buildings  of  1890  and  of  1894. 

The  builders,   1890  building,  were  Messrs.   Kimball 

o7 

&  Quick,  of  Golden. 

Builders  of  the  1894  buildincr,  The  Mouat    Lumber 

o7 

Co.,  of  Denver. 

The  total  floor  space  in  the  three  buildings  is  over 
forty  thousand  square  feet. 


APPARATUS. 


The  scientific  apparatus  in  the  various  departments, 
can  hardly  be  described  in  detail  or  even  named,  in  a 
school  catalogue.    It  may  be  said,  however,  that  in  Chemistry 
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the  'apparatus  in  stock  is  ample  for  the  supply  of  every 
student  in  the  laboratory,  and  includes  tine  balances, 
volumetric  instruments,  and  every  approved  appliance  for 
analytical  and  experimental  chemistry.  The  laboratory 
fittings  have  been  mentioned  under  "  Chemistry." 

The  surveying  instruments  are  of  the  best  makes,  and 
several  of  each  kind  are  provided,  so  that  several  parties 
can  be  in  the  Held  at  the  same  time.  Among  the  makers 
are  Gurley  &  Sons,  Young  &  Sons,  Negretti  &  Zambra, 
and  Trouo-hton  &  Simms.  Six  transits,  five  levels,  and  all 
necessary  accessory  instruments  are  included. 

A  very  beautiful  mining  transit,  by  Buff  &  Berger, 
with  complete  set  of  attachments,  is  the  latest  addition  to 
this  collection,  which  of  course  is  in  constant  use  in  field 
work. 

The  electric  equipment,  although  the  most  recent 
addition,  is  very  complete,  the  instruments  being  without 
exception  of  the  very  best  construction — motors,  volt  meters, 
galvanometers,  numerous  resistance  sets,  sixty-cell  storage 
battery,  electro-dynamometers,  cradle  dynamometer,  Kel- 
vin balances  and  a  variety  of  other  instruments,  the  whole 
comprising  one  of  the  best  collections  west  of  the  Mis- 
sissippi. Golden  being  lighted  by  electricity,  the  whole 
current  from  the  works  can  be  sent  to  the  school  at  any 
time,  special  wires  having  been  erected  for  that  purpose. 

Keference  should  be  made  to  the  various  articles  under 
"  Departments  of  Instruction,"  for  details  concerning  the 
scientific  equipment.  The  estimate  for  the  year  1894  on 
value  of  strictly  scientific  apparatus  on  hand  is  $24,000, 
though  additions  are  being  rapidly  made,  and  these  figures 
will  soon  be  out  of  date.  They  are  exclusive  of  all  furni- 
ture, fittino-s,  cases  and  ordinary  school  appliances. 
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SCIENTIFIC    SOCIETY. 


In  the  Spring  of  1892  the  "Scientific  Society  of  the 
State  School  of  Mines''  was  organized  with  a  membership 
representing  every  class,  and  the  Faculty,  as  well  as  a  few 
ontside  of  the  school,  whose  names  are  identified  with  the 
earliest  of  Colorado's  scientific  enterprises.  The  object  of 
the  society  is  to  afford  occasions  for  the  presentation  and 
discussion  of  papers  written  by  the  members  upon  scientific 
subjects.  The  organization  is  liberal  in  every  particular, 
and  is  governed  by  a  constitution  the  provisions  of  which 
are  sufficient  to  maintain  integrity,  the  imposition  of 
harassing  detail  having  been  studiously  avoided.  The 
programmes  are  prepared  by  an  executive  committee,  the 
meetings  being  held  in  the  school  building. 


GOLDEN    HIGH    SCHOOL. 


The  courses  of  study  in  the  Golden  High  School  are 
those  recommended  by  the  Colorado  State  Teachers'  Asso- 
ciation. They  have  been  adopted  as  the  preparatory  course 
in  all  the  higher  institutions  of  learning  in  the  State, 
having  preparatory  departments.  These  courses  embrace 
Algebra,  Plane  and  Solid  Geometry,  Physics,  Chemistry 
and  Biology.  Four  years  of  English,  including  Khetoric, 
and  four  years  of  Latin.  General  History  is  also  included 
in  the  course. 

The  entire  upper  floor  of  an  eight-room  building  is 
used  by  the  High  School.  This  school  offers  ample  oppor- 
tunity for  preparation  to  those  wishing  to  enter  the  State 
School  of  Mines. 
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TEXT    BOOKS. 


Roscoe's  Elementary  Chemistry. 

Prescott  and  Johnson's  Qualitative  Analysis. 

Cairns'  Quantitative  Analysis. 

Wentworth's  College  Algebra. 

Chauvenet's  Geometry,  Byerly's  Edition. 

Chauvenet's  Trigonometry. 

Nichols'  Analytical  Geometry. 

Osborne's  Calculus. 

Church's  Descriptive  Geometry. 

Morris'  Geometrical  Drawing. 

Olmstead's  College  Philosophy. 

Stewart  and  Gee's  Practical  Physics. 

Balfour  Stewart's  Principles  of  Heat. 

Thomson's  Dynamo  Electric  Machinery. 

Thomson's  Electricity  and  Magnetism. 

Bedell  and  Crehore's  Alternating  Currents. 

Flemings  Alternate  Current  Transformer. 

Holmes'  Steam  Engine. 

Hermann's  Graphical  Statics  of  Mechanism. 

Johnson's  Surveying. 

Godwin's  Field  Book. 

Church's  Mechanics  of  Engineering. 

Greene's  Roof  and  Bridge  Trusses. 

Baker's  Masonry  Construction. 

Johnson's  Theory  and  Practice  of  Framed  Structures. 

Hughes'  Coal  Mining. 

Austen's  Introduction  to  Metallurgy. 

Peters'  Copper  Smelting. 

Eissler's  Metallurgy  (Silver  and  Gold). 

II  of  man's  Metallurgy  of  Lead. 

Le  Conte's  Geology. 

Dana's  Manual  of  Mineralogy  and  Lithology. 

Pattons'  Crystallography. 
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GYMNASIUM 


The  Gymnasium  is  the  most  spacious  and  the  best 
equipped  of  any  college  or  school  gymnasium  in  the  State, 
and  is  a  valuable  adjunct  to  the  school  equipment.  It  is 
in  the  basement  of  the  building  of  1890,  its  floor  (65x40) 
admitting  drill  exercise  with  ample  space  for  apparatus, 
while  its  height  of  twenty  feet  allows  the  use  of  swinging 
appliances  and  perfect  ventilation.  Around  the  walls  are 
pulling  weights  of  every  description,  while  among  the 
other  instruments  are  swinging  rings,  parallel  bars,  horse 
buck,  quarter  circle,  "cage"  with  apparatus  for  develop- 
ment of  every  set  of  muscles,  ladders,  spring-board,  com- 
plete sets  of  clubs  and  dumb-bells  and  many  others. 

The  Gymnasium  is  open  every  school  afternoon,  also 
for  systematic  class- work  and  "  free  exercise"  three  evenings 
of  each  week.  Instruction  is  given  in  gymnastic  exercises 
on  those  evenings.  Shower  baths  (hot  or  cold)  adjoin  the 
gymnasium.  Each  student  pays  a  fee  of  one  dollar  a  term 
for  the  use  of  gymnasium,  and  deposits  one  dollar  for  his 
locker  key,  the  latter  being  returnable.  The  gymnasium 
fee  is  used  exclusively  for  repairs  and  renewals  of  gymnastic 
apparatus. 

The  Gymnasium  is  managed  by  the  u  School  of  Mines 
Athletic  Association,"  composed  of  officers  and  students  of 
the  institution.  The  Directors  of  this  Association  are 
responsible  to  the  school  for  the  maintenance  of  order  and 
care  of  apparatus. 
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CALENDAR. 


1895-96 


Fall  Term  Begins  Sept.  16, 1895,  Ends  Dec.  20, 1895. 
Winter  Term  Begins  Jan.  2,  1896,  Ends  Mch.  26, 1896. 
Spring  Term  Begins    Mch.  29,  1896,    Ends  June  11, 1896. 


1  896-97. 

EXAMINATIONS    FOR   ADMISSION. 

June  15,  16,  1896.  Sept.  10,  11,  12,  1896. 

Fall  Term  Begins  Sept.  14, 1896,  Ends  Dec.  18,  1896. 
Winter  Term  Begins  Jan.  4,  1897,  Ends  Mch.  26, 1897. 
Spring  Term  Begins    Mch.  29,  1897,    Ends  June  9,  1897. 
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BOARD  OF  TRUSTEES. 


F.  Steinhauer, 

-     Denver, 

Arapahoe  County 

Jas.  T.  Smith, 

Denver, 

Arapahoe  County 

A.  A.  Blow, 

Leadville,  - 

Lake  County. 

J.  P.  Kelly, 

-     Golden, 

Jefferson   County 

Henry  Paul, 

Denver, 

Arapahoe  County 

OFFICERS  OF  THE  BOARD. 


President, 

/Secretary, 

Treasurer, 


F.  Steinhauer. 
Jas.  T.  Smith. 
J.  W.  Rubey. 
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FACULTY. 

Regis  Chauvenet,  A.  M.,  B.  S.,  President, 
Professor  of  Chemistry. 

Paul  Meyer,  Ph.  D., 

Professor  of  Mathematics. 

George  Cyrus  Tilden,  C.  E., 

Professor  of  Analytical  Chemistry. 

Louis  Clarence  Hill,  C.  E.,  E.  E., 

Professor  of  Physics  and  Electrical  Engineering. 

Howard  van  F.  Furman,  E.  M., 

Professor  of  Metallurgy  and  Mining. 

Horace  Bushnell  Patton,  Ph.  D., 

Professor  of  Geology  and  Mineralogy. 

Clinton  Brown  Stewart,  C.  E., 
Professor  of  Civil  Engineering. 

Arthur  Ransley  Curtis,  B.  S., 

Professor  of  Descriptive  Geometry  and  Draughting. 

Robert  Summers  Stockton,  E.  M., 

Assistant  Professor  in  Mathematics  and  Surveying. 

Latimer  D.  Gray,  E.  E., 

Assistant  in  Physical  Laboratory. 


Elbridge  Graves  Moody, 
Registrar  and  Librarian. 
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STUDENTS,   1895-96, 


POST  GRADUATES. 
Bancroft,  Geo.  J Denver,  Colorado. 

(B.  A.  in  M.  E.,  Leland  Stanford,  Jr.;  1895.) 

Forsythe,  Bobert  J Cambridge,  Massachusetts. 

(A.  B.,  A.  M.,  Harvard  University.) 

Maynard,  Eea  E. Los  Angeles,       California. 

(B.  A.  in  M.  E.,  Leland  Stanford,  Jr.,  1895.) 


SENIORS. 


Atkinson,  Walter  J. 
Barensheer,  Wm.  J. 
Barnes,  Corrin 
Beeler,  Henry  C. 
Dwelle,  Jesse  E. 
Griswold,  Geo.  G. 
Hoyt,  Geo.  F. 
Medell,  Wm.  S. 
Mitchell,  Geo.  B. 
Milliken,  John  T. 
Nance,  Wm.  H. 
Newnam,  Wm.  E. 
Faul,  Wm.  H. 
Stront,  Fred.  McL. 


(C.  E.)  _ 

(E.  M.)_ 
(E.  M.). 
(E.  M.). 
(E.  M.). 
(B.  S.)  . 
(B.  S.)  . 
(B.  S.) 
(C.E.). 
(E.  M.) 
(E.  M.) 
(B.  S.) 
(E.  M.) 
(E.  M.) 


White,  South  Dakota. 

Denver,  Colorado. 

Jefferson  County,  Colorado. 


.Denver, 
.Denver, 
Denver, 
_E1  Modena, 
_  Golden, 
.  Denver, 
_Coal  Creek, 
_  Denver, 
_  Denver, 
_  Denver, 
_Onray, 


Colorado. 
Colorado. 
Colorado. 
California. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
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JUNIORS. 

Arkins,  Chas.  T. 

(E.  M.)_  Denver, 

Colorado. 

Brown,  Fred  L. 

(E.  M.)_  Golden, 

Colorado. 

Brown,  Walter 

(E.  M.)_Erie, 

Colorado. 

Buck,  Arthur  H. 

(E.  M.)_  Denver, 

Colorado. 

Bussy,  Edwin  E. 

(B.  S.)  _ Denver, 

Colorado. 

Canning,  Herbert  A. 

(E.  M.)_  Aspen, 

Colorado. 

( 'happell,  Abraham  G 

.  (E.  E.)  -Lincoln, 

Nebraska. 

Cohen,  Louis 

(E.  M.)_  Denver, 

Colorado. 

Draper,  Marshall  D. 

(E.  M.)_ Denver, 

Colorado. 

Dunham,  Hermon  E. 

(E.  M.) -Denver, 

Colorado. 

Febles,  John  C. 

(B.  S.)  -Denver, 

Colorado. 

Gross,  John 

(E.  M.)_Elyria, 

Colorado. 

Hazard,  Wm.  J. 

(E.  E.)  .Pittsburgh, 

Pennsylvania. 

Incmls,  J.  Augustus 

(E.  E.)  -Denver, 

Colorado. 

Jarvis,  Royal  P. 

(E.  M.) -Crested  Butte,       Colorado. 

Kelley,  Wm.  A. 

(E.  M.) -Denver, 

Colorado. 

Lerchen,  Frank  H. 

(E.  M.) -Denver, 

Colorado. 

Logue,  Kelson  W. 

(E.  M.)  _Aspen, 

Colorado. 

McLeod,  J.  Norman 

(E.  M.)_Fairbury, 

Nebraska. 

MacGregor,  Geo.  H. 

(E.  M.)_Estes  Park, 

Colorado. 

Magenau,  William 

(E.  M.)_  Denver, 

Colorado. 

Nelson,  Harry  E. 

(E.  M.)_  Denver, 

Colorado. 

Nye,  Robert 

(E.  M.)_Moline, 

Illinois. 

Ober,  Geo.  F. 

(E.  M.)_  Victor, 

Colorado. 

Powell,  Geo.  F. 

(B.  S.)  -Leadville, 

Colorado. 

Roller,  Arthur  H. 

(B.  S.)  -Salida, 

Colorado. 

Starbird,  Harold  B. 

(E.  M.)_  Denver, 

Colorado. 

Weed,  Floyd 

(E.  M.)_ Denver, 

Colorado. 

Woods,  Thos.  H. . 

(B.  S.)  -Denver, 

Colorado. 
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SOPHOMORES. 

Barbour,  Percy  P. Edgewater,  Colorado. 

Bertschy,  Perry  H. Appleton,  Wisconsin. 

Blumenthal,  Emil  E ■  Denver,  Colorado. 

Brown,  George  W -  -  Petersburg,  Colorado. 

Burdsal,  Chas.  S Evanston,  Illinois. 

Caldwell,  Florence  H.  _  _  _ Cleveland,  Ohio. 

Corry,  Arthur  B. '_ Butte,  Montana. 

Church,  Myron  J. Milwaukee,  Wisconsin. 

Davey,  Wm.  P. Lake  City,  Colorado. 

Davidson,  J.  Lofton Golden,  Colorado. 

Davis,  Ralph  T Colorado  Springs,  Colorado. 

Deems,  Mark Dawkins,  Colorado. 

Dollison,  James  E Golden,  Colorado. 

Gleason,  Geo.  B.,  Jr Highlands,  Colorado. 

Hamilton,  Frank  E Denver,  Colorado. 

Harrington,  Orville Denver,  Colorado. 

Hartman,  Fred.  C Sonora,  Mexico. 

Hollis,  Chauncey  D. Woodville,  New  York. 

Jeffries,  Edw.  H. Denver,  Colorado. 

Johnston,  Fred. Denver,  Colorado. 

Jones,  Frank  H Dallas,  Texas. 

Jones,  Junius  H Norfolk,  Virginia. 

Kraemer,  Edw.  L. Denver,  Colorado. 

Laird,  Eugene  P Parkersburg,  West  Virginia. 

Lampe,  Oscar  A. Denver,  Colorado. 

Lawton,  Frank  C Colorado  Springs,  Colorado. 

Lee,  Murray Denver,  Colorado. 

Lucy,  Eichard  W. Denver,  Colorado. 

Mills,  Eben  B. Denver,  Colorado. 

Norman,  J.  Edward Denver,  Colorado. 

Orahood,  Harper  H Denver,  Colorado. 

Pease,  Jas.  L Denver,  Colorado. 

Eeid,  Geo.  D Norwich,  Connecticut. 
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SOPHOMORES— Continued. 

Rodriguez,  Crisostomo Saltillo,  Mexico. 

Smith,  Harry  C Denver,  Colorado. 

Stephens,  Chas.  N Denver,  Colorado. 

Tippett,  J.  Mellon McCoy,  Colorado. 

Valentine,  Malvern  R Highlands,  Colorado. 

Warnecke,  Carl  M Denver,  Colorado. 

Whitaker,  Orvil  R. Dnrango,  Colorado. 


FRESHMEN. 

Adami,  Chas.  J. Helena,  Montana. 

Argall,  Harry Denver,  Colorado. 

Baily,  Frank  S. Denver,  Colorado. 

Baner,  John  F. Mancos,  Colorado. 

Ben  well,  Geo.  A.,  Jr Linden,  New  Jersey. 

Bowman,  Frank  C. Denver,  Colorado. 

Brown,  Archie  D. Ouray,  Colorado. 

Brown,  Jas.  W. Giddings,  Texas. 

Bruce,  Stuart  S. Highlands,  Colorado. 

Burdick,  Edward Chicago,  Illinois. 

Cramer,  Curtis  P. Sedalia,  Colorado. 

Corry,  Clarence  A Butte,  Montana. 

Cottrell,  William  T La  Salle,  Colorado. 

Crowe,  Thomas  B. Cascade,  Colorado. 

Daily,  Ross  John Denver,  Colorado. 

Davis,  Gilbert  L. Denver,  Colorado. 

Duvall,  W.  George Golden,  Colorado. 

Frizzell,  Jas.  A. Manitou,  Colorado. 

Glenn,  Fred. Golden,  Colorado. 

Grant,  Lester  S. Manitou,  Colorado. 

Harker,  Fritz  P Denver,  Colorado. 
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FRESHMEN— Continued. 

Hodgson,  Arthur Aspen,  Colorado. 

Hoyt,  Willis  J Denver,  Colorado. 

Hughes,  Win.  T.  S. Coal  Creek,  Colorado. 

Johnson,  Gilbert,  Jr. Denver,  Colorado. 

Kerr,  Victor  E. Golden,  Colorado. 

Kobayashi,  Gisaku _Tokio,  Japan. 

Malmstrom,  Clarence  C. Denver,  Colorado. 

Miller,  Frank  C Denver,  Colorado. 

Muir,  David,  Jr. Rock  Springs,     Wyoming. 

Olshausen,  John El  Paso,  Texas. 

Piatt,  Edwin  H Denver,  Colorado. 

Pearce,  Herbert  B Denver,  Colorado. 

Eising,  Arthur  F. Williamsburg,  Mass. 

Robey,  Lloyd Villa  Park,  Colorado. 

Rouse,  Lucius  H Colorado  Springs,  Colorado. 

Royer,  John  L Berkeley,  Colorado. 

Rudd,  Arthur  II Chicago,  Illinois. 

Slater,  Amos    Denver,  Colorado. 

Songer,  Fred.  E Berkeley,  Colorado. 

Steinhauer,  Fred.  C Denver,  Colorado. 

Stewart,  Edward  G. Denver,  Colorado. 

Thompson,  Jas.  S. Denver,  Colorado. 

Tyler,  Sidney  B Denver,  Colorado. 

Van  Fleet,  Mont.  V. Pulaski,  Pennsylvania. 

Waltman,  Will  D. Colorado  Springs,  Colorado. 

Weiss,  Andrew Wels,  Austria. 

Werden,  Arthur  C. Denver,  Colorado. 

Williams,  Wakeley  A Socorro,  New  Mexico. 
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SUMMARY. 

Post  Graduates 3 

Seniors 14 

Juniors ^ 

Sophomores 40 

Freshmen ^J 

Total 135 


SUMMARY   BY  STATES  AND   COUNTRIES 


Colorado 102 

Illinois 

Montana 

Texas 

California 

Massachusetts 

Mexico 

Nebraska 

Pennsylvania 

Wisconsin 

Austria 


The  summary  shows  that 
students   are  from   Colorado, 
from  other  states  or  countries. 


Connecticut 

Japan   

New  Jersey 

New  Mexico 

New  York 

Ohio 

South  Dakota 

Virginia 1 

"West  Virginia 1 

Wyoming 1 


seventy -six  per  cent,  of  the 
and    twenty-four   per   cent. 
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GRADUATES,  JUNE,  1895. 

Arthur,  Edward  P.,  Jr.(E.  M.) -Cripple  Creek, 

Colorado. 

Davis,  Carl  Raymond  (E.  M.)_  Butte, 

Montana. 

Dockery,  Love  Atkins  (E.  M.)_Love, 

Mississippi. 

Durell,  Charles  Terry  (E.  M.) -Denver, 

Colorado. 

Eaton,  Albert  L.            (E.  M.)_  Denver, 

Colorado. 

Eye,  Clyde  M.               (E.  M.)_Leadville, 

Colorado. 

Field,  Fred.  M.              (E.  M.)_ Billings, 

Montana. 

Gray,  Latimer  D.          (E.  E.)  _ Golden, 

Colorado. 

Hartzell,  Lester  J.        (B.  S.)  _ Golden, 

Colorado. 

Kennedy,  Geo.  Adams  (E.  M.) -Highlands, 

Colorado. 

Limbach,  Edmund  C.  (E.  M.) -Monument, 

Colorado. 

Maxwell,  Fred.  A.        (E.  M.) .Golden, 

Colorado. 

Merryman,  Herbert  E.  (E.  M.)_ Denver, 

Colorado. 

Parker,  James  H.          (E.  M.) -White  Oaks,  '. 

^ew  Mexico. 

Rowe,  Edward  E.          (B.  S.)  -Golden, 

Colorado. 

Shettler,  Waverly          (E.  M.)_Marshalltown, 

Iowa. 

Skinner,  Lewis  B.          (B.  S.)  -Denver, 

Colorado. 

Stannard,  Burt  C.         (B.  S.)  .Troy, 

New  York. 

Stockton,  Robert  S.       (E.  M.) -Golden, 

Colorado. 

Suhr,  Otto  B.                 (E.  M.)_New  York, 

New  York. 

Titsworth, Frederick  S.(E.  M.) -Denver, 

Colorado. 

Wallace,  Louis  R.         (E.  M.)_  Corning, 

Iowa. 

Young,  Frank  B.          (E.  M.) -Oakland, 

California. 

Wli'i" 
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HISTORY  AND  ORGANIZATION 


The  School  of  Mines  of  the  State  of  Colorado  was 
established  by  Act  of  the  Territorial  Legislative  Assembly, 
approved  February  9th,  1874. 

Its  first  location  was  about  one  mile  south  of  the 
City  of  Golden,  where  it  occupied  a  rented  building, 
and  where  its  support  was  so  slight  that  it  was  soon  seen 
that  removal  to  a  better  site,  and  the  erection  of  a  building 
for  its  exclusive  use  were  conditions  without  which  it  could 
not  hope  to  survive. 

An  appropriation  was  granted  by  the  General  Assem- 
bly, and  lots  were  given  by  citizens  of  Golden  on  which  to 
erect  the  building.  No  land,  however,  was  then  or  has  ever 
been  granted  by  the  State,  so  that  subsequent  additions 
have  been  made  from  the  current  income  of  the  institution. 

The  building  thus  provided  for  was  erected  in  1880. 
It  was,  however,  even  for  that  time  quite  too  small  for 
any  organized  work  to  be  carried  forward  in  it,  a  fact 
evidently  apparent  to  the  next  legislature,  as  an  additional 
grant  was  made  in  1881,  and  the  building  was  enlarged  so 
as  to  include  space  for  laboratories,  a  few  small  rooms  for 
lectures,  and  a  larger  hall  for  museum  and  other  purposes. 
This  building  still  forms  a  part  of  the  group  now  occupied 
by  the  school,  though  much  of  the  work  has  been  trans- 
ferred to  the  later  additions  to  be  mentioned. 

The  school  now  began  to  grow  in  numbers,  but  from 
1886  to  1889  its  growth  was  merely  nominal,  so  far  as  the 
roll  of  students  was  concerned,  though  the  standard  of 
instruction  was  being  constantly  raised. 

In  fact,  the  space  at  its  disposal  during  this  period 
did    not  permit  any  expansion.     Fifty   was    the  average 
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number  of  students,  and  more  would  have  unduly-  crowded 
it.  It  was  finally  decided  by  the  Trustees  to  erect  an 
important  addition  from  the  current  income  which  at  that 
time  was  one-fifth  of  one  mill  of  the  State  tax. 

This  addition  was  first  occupied  in  the  fall  of  1890. 
It  is  described  under  "Buildings"  in  the  present  cata- 
logue. With  its  erection  the  elimination  of  the  "special" 
courses,  hitherto  the  bar  to  progress  in  the  development 
of  either  practical  or  theoretical  lines,  was  begun.  It  is 
significant  of  the  rapid  rise  in  the  educational  demand  of 
the  State,  that  the  prediction  was  very  freely  made  at  the 
time,  that  this  abolition  of  partial  and  "optional"  courses 
would  materially  reduce  the  number  of  students.  How- 
ever, in  two  years  the  number  increased  100  per  cent., 
and  a  number  of  former  partial  students  returned  to  take 
advantage  of  the  full  course  now  offered. 

o 

Although  the  course  adopted  in  thus  drawing  from 
the  current  funds  to  erect  permanent  and  expensive 
improvements,  was  the  only  possible  policy,  and  while  it 
resulted  in  raising  the  efficiency  of  the  institution  in  a 
marked  degree,  the  strain  upon  its  resources  was  very 
great,  and  the  reduction  of  income  from  a  fifth  to  a  sixth 
of  a  mill,  before  the  debt  on  this  addition  was  cleared, 
still  further  obstructed  all  plans  for  proper  equipment. 
Nevertheless,  the  close  of  the  year  1892  found  the  school 
fairly  in  sight  of  freedom  from  debt.  Meantime  the  rapid 
increase  in  numbers,  and  the  no  less  marked  advance  in 
the  demands  made  upon  the  management  for  the  most 
modern  methods,  especially  for  electrical  instruction, 
necessitated  a  still  further  addition  to  the  "  plant,"  and 
the  Assembly  of  1893  granted  $20,000  for  that  purpose. 
With  every  effort  on  the  part  of  the  Trustees  to  hold  the 
plans  within  that  figure,  it  was  found  it  would  require 
almost  exactly  the  sum  originally  asked  for  ($25,000)  to 
complete  the  new  edifice,  without  fatal  hampering  of  its 
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proposed  uses.  The  building  was  first  occupied  in  the  fall 
of  1894,  and  may  be  fairly  considered  the  best,  though  by 
no  means  the  largest  of  the  buildings. 

The  removal  of  three  departments  to  the  new  build- 
ing allowed  a  re-arrangement  not  only  radical  in  its  great 
advance  in  convenience,  but  providing  for  future  expansion 
in  numbers,  a  consideration  of  no  small  importance;  The 
space  needed  in  a  technical  school  is  necessarily  far  greater 
than  in  any  other,  proportionately  to  the  number  of 
students,  since  each  and  every  student  must  be  provided 
in  addition  to  space  in  the  lecture  room,  with  laboratory, 
draughting  room,  physical  testing  and  mechanical  work- 
ing spaces,  the  practical  work  absorbing  far  more  space 
than  that  needed  for  all  the  lectures  and  recitations. 

The  organization  of  the  School  of  Mines  of  Colorado 
is  set  forth  in  the  pages  following.  It  resembles  that  of 
the  best  technical  schools  of  the  United  States,  and  the 
institution  is  now  in  fact  what  it  has  long  been  in  intent, 
a  "School  of  Applied  Science,"  with  the  weight  of  instruc- 
tion thrown  to  every  branch  having  a  more  or  less  direct 
bearing  upon  mining  and  metallurgy. 

With  far  greater  confidence  than  ever  before,  the 
authorities  of  the  institution  now  present  its  claims  as  a 
technical  school  of  the  first  rank.  They  feel  that  with  its 
many  graduates  occupying  positions  demanding  responsi- 
bility and  skill,  it  has  fully  passed  its  experimental  stage, 
but  they  are  very  far  from  asserting  that  nothing  remains 
to  be  done,  and  so  far  as  future  means  will  permit  it  is 
their  intention  that  every  department  shall  continue  to 
meet  the  ever  growing  demands  of  the  industries  of  the 
State  and  of  practical  science. 
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LOCATION. 

The  institution  is  located  at  Golden,  sixteen  miles 
west  of  Denver,  on  the  Colorado  Central  Railroad,  or 
thirteen  miles  by  the  Denver,  Lakewood  &  Golden  Rail- 
road. It  is  at' an  altitude  of  5,700  feet  above  sea  level,  and 
very  close  to  the  first  foot-hills  of  the  Rocky  Mountains. 

No  place  in  Colorado  has  a  better  health  record  than 
Golden.  The  climate  is  invigorating  and  pleasant,  with 
open  winters  and  a  large  proportion  of  clear  days. 

The  surrounding  region  is  rich  in  illustrations  of  the 
geological  formations  of  various  ages,  affording  abundant 
opportunities  for  practical  instruction  as  well  as  exercise. 

Cheap  commutation  rates  are  given  to  students  who 
desire  to  reside  in  Denver  while  pursuing  their  course  in 
the  school.  It  is  recommended,  however,  to  all  students, 
to  reside  in  Golden,  the  time  taken  by  daily  transit  being 
a  severe  strain  upon  the  demands  of  the  course. 


EXPENSES. 


Tuition  is  free.  Students  are  charged  with  material 
consumed  or  broken.  Students  in  Assaying  and  Analytical 
Chemistry  pay  fifteen  dollars  ($15.00)  per  term  for  fuel, 
gas  and  ordinary  chemicals.  Expensive  chemicals  are 
charged  as  used. 

A  deposit  of  ten  dollars  ($10.00)  is  required  of  each 
student  in  qualitative  analysis,  and  twenty  dollars  ($20.00) 
of  each  student  in  quantitative  analysis,  at  the  opening  of 
his  course.      These  amounts  being  credited,  the  student  is 
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charged  with  apparatus  taken  out  for  use,  and  again 
credited  with  all  that  he  returns  in  good  condition  at  the 
close  of  the  year  or  term.  Balance  to  his  credit,  if  any,  is 
then  returned  to  him  in  cash.  An  additional  deposit  may 
be  required  at  any  time,  if  the  apparatus  called  for  is 
unusual  or  excessive. 

Ten  dollars  ($10.00)  a  year  is  added  to  the  bill  of 
students  in  Surveying  and  Electrical  Engineering,  for  the 
use  and  wear  of  instruments. 

Members  of  the  students'  "Athletic  Association"  pay 
a  fee  of  one  dollar  a  term,  which  is  reserved  for  the  renewal 
and  repair  of  gymnasium  apparatus.  A  small  deposit  is 
required  on  keys  issued  to  students  for  lockers  and  drawers. 
This  is  refunded  upon  return  of  the  keys. 

Each  student  also  deposits  a  "damage  fee,"  the  amount 
of  which  is  fixed  by  the  Faculty.  It  has  not  hitherto 
exceeded  two  dollars  per  annum.  From  this  fund,  repairs 
necessitated  by  willful  damage  are  paid  for. 

All  fees  and  charges  are  payable  in  advance  to  the 
Registrar,  whose  receipt  must  be  shown  before  any  desk 
can  be  occupied. 

Board  and  suitable  accommodation  can  be  obtained  in 
Golden  for  from  five  to  seven  dollars  a  week. 

It  is  estimated  that  the  total  expense  of  the  school 
year,  fees  included,  need  not  in  any  case  exceed  three 
hundred  and  fifty  dollars  ($350.00).  Many  students, 
however,  have  come  very  far  within  these  figures  by 
special  arrangements  and  "clubbing,"  so  that  it  is  hardly 
practicable  to  name  a  minimum  figure. 
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REQUIREMENTS  FOR  ADMISSION. 


Candidates  for  admission  must  be  at  least  seventeen 
years  of  age.  They  must  sustain  a  satisfactory  examination 
in  English  Composition,  Geography,  Arithmetic,  and  in 
the  first  elements  of  Algebra  and  Geometry. 

In  Arithmetic  they  must  be  ready  in  the  use  of  deci- 
mals and  in  "Ratio  and  Proportion." 

In  Algebra  the  fundamental  operations,  also  factoring 
and  fractions,  as  in  Wentworth's  "Complete"  Algebra,  or 
an  equivalent. 

In  Geometry  the  first  two  books  of  any  standard  text, 
i.  e.,  triangles,  etc.,  and  first  book  on  the  circle. 

The  very  slight  requirement  in  Geometry  indicates 
that  it  is  not  what  the  candidate  has  "gone  over,"  but  his 
appreciation  of  geometric  reasoning  that  is  regarded. 

Thoroughness  in  the  elements  is  far  better  prepara- 
tion than  the  imperfect  knowledge  of  a  whole  text-book. 

Candidates  for  advanced  standing  will  be  examined 
upon  all  the  studies  of  the  course  below  the  class  they  propose 
to  enter,  as  well  as  upon  the  subjects  required  for  admission. 

June  examinations  for  admission  having  now  been 
instituted  (in  addition  to  those  in  September),  it  is  recom- 
mended to  all  prospective  candidates  to  attend  at  the  earlier 
date.  Any  deficiency  then  discovered  can  almost  certainly 
be  made  good  before  the  opening  of  the  Fall  term. 

Certificates  of  proficiency  from  approved  High  Schools 
will  be  received  in  lieu  of  examination  for  admission  to  the 
Freshman  class.  The  Faculty  reserve  the  right,  however, 
to  examine  for  admission  to  any  higher  standing  than  the 
first  or  Fall  term  admission  to  the  Freshman  year,  irre- 
spective of  the  certificate  brought  from  another  institution. 
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COURSES  AND   DEGREES. 


There  are  three  full  courses  of  study,  viz:  Civil 
Engineering,  Mining  and  Metallurgical  Engineering,  and 
Electrical  Engineering. 

Each  covers  a  period  of  four  years.  The  studies,  how- 
ever, are  identical  during  the  first  two  years  of  all  courses, 
beginning  to  diverge  at  the  opening  of  the  third  year. 
Candidates  for  degree  of  Electrical  Engineer  may  omit 
Mineralogy  under  certain  conditions. 
The  degrees  given  are: 

Civil  Engineering  (C.  E.) 

Engineer  of  Mines  and  Metallurgy  (E.  M.) 

Electrical  Engineer  (E.  E.) 

Students  will  not  be  admitted  to  the  fourth  year  as 
applicants  for  the  degree  of  "  C.  E."  unless  they  have  shown 
very  marked  ability  in  Mathematics.  They  must  also  have 
been  connected  with  some  survey  or  other  active  field 
operation  in  engineering  lines,  during  one  of  the  vacations 
of  their  course. 

No  special  or  partial  students  are  admitted,  except  as 
Post  Graduates. 
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EXAMINATIONS. 


Regular  examinations,  which  all  students  are  required 
to  attend,  are  held  at  the  end  of  each  term,  on  the  various 
subjects  pursued  during  the  term.  Upon  the  completion 
of  any  branch  of  study,  the  student  will  be  subjected  to  a 
rigid  examination  upon  the  whole  subject. 

A  student  failing  in  more  than  two  subjects  at  the 
June  examination  must  repeat  the  year.  A  complete 
failure  in  one  or  two  branches  may  subject  him  to  the 
same  condition.  If  conditioned  in  one  or  two  branches 
the  condition  must  be  made  np  prior  to  the  opening  of  the 
ensuing  Fall  term,  at  any  regular  examination  date,  i.  e., 
in  June  or  September,  as  announced  in  the  catalogue. 

A  student  failing  in  term  examination  (December  or 
April),  or  debarred  from  same  by  absences,  may,  at  the 
discretion  of  the  Faculty,  be  excluded  from  the  course. 

The  attempt  of  any  student  to  present  as  his  own,  the 
work  of  another,  or  to  pass  any  examination  by  improper 
means,  will  render  him  liable  to  expulsion. 

Absence  from  examinations,  whether  from  illness  or 
from  any  other  cause,  can  only  be  excused  upon  presenta- 
tion of  satisfactory  reasons  to  the  President  of  the  Faculty. 

No  student  can  present  himself  for  examination  in 
any  subject  who  has  not  attended  at  least  eighty  per  cent, 
of  the  lectures  or  other  exercises  on  that  subject.  No 
re -examinations  will  be  allowed  except  by  special  vote  of 
the  Faculty. 

Students  failing  to  attend  examinations  for  the 
removal  of  conditions  cannot  be  re-examined,  but  must 
repeat  the  year. 

No  student  can  enter  the  Senior  class  "conditioned." 
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MEMOIRS  AND  THESES. 


Each  student  is  required,  during  the  summer  vacation 
preceding  his  senior  year,  to  execute  a  memoir  on  some 
subject  assigned  by  the  Faculty.  The  subject  is  chosen 
with  direct  reference  to  the  practical  end  the  student  has 
in  view  in  his  course  of  study. 

Careful  inspection  of  mines,  metallurgical  works,  etc., 
furnishes  the  student  material  from  which  to  make  his 
estimates  and  calculations.  These  memoirs  and  accom- 
panying drawings  must  be  completed  and  handed  to  the 
Faculty  for  acceptance  on  or  before  December  1st. 

At  the  end  of  the  third  year  the  student  is  also 
assigned  a  subject  for  a  graduating  thesis.  Such  data  are 
given  as  would  be  met  with  in  practical  experience. 
When  completed,  the  thesis  is  presented  to  the  Faculty 
for  approval.     It  must  be  handed  in  on  or  before  April  1st. 

All  memoirs,  theses  and  drawings  which  constitute 
any  regular  part  of  the  school  work,  may  be  retained  by 
the  institution,  and  preserved  as  a  part  of  the  permanent 
record  of  the  student  who  executed  them. 

An  important  part  of  the  work  of  the  institution  con- 
sists in  visiting  mines,  smelters,  power  plants  and  other 
works  where  the  processes  lectured  upon  may  be  seen  in 
actual  operation.  Short  trips  of  this  description  are  fre- 
quent, while  once  a  year  a  longer  one  is  arranged,  usually 
to  some  important  mining  section. 

Expeditions  of  this  kind  afford  abundant  opportunities 
for  the  student  to  collect  material  suitable  for  memoirs 
and  theses. 
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SCHEDULE  OF  STUDIES 


FRESHMAN   YEAR. 


FOR   ALL  COURSES. 


FIRST    TERM. 


Algebra,  ("Went worth's  "Higher") 3  hours  a  week. 

Geometry,  (Chauvenet's,  Byerly  edition). .2  hours  a  week. 

General  Chemistry,  (Lectures) 5  hours  a  week. 

Mechanical  Drawing  _  .  L 12  Lours  a  week. 

Descriptive  Geometry 2  hours  a  week. 

SECOND    TERM. 

Algebra 3  hours  a  week 

Geometry 2  hours  a  week 

General  Chemistry 5  hours  a  week 

Mechanical  Drawing 12  hours  a  week 

Descriptive  Geometry 2  hours  a  week 

THIRD    TERM. 

Plane  Trigonometry,  (Chauvenet's) 3  hours  a  week 

Geometry 2  hours  a  week 

General  Chemistry 5  hours  a  week 

Qualitative  Analysis,  (three  afternoons)  __9  hours  a  week. 
Mechanical  Drawing,  (two  afternoons)  ___6  hours  a  week. 
Descriptive  Geometry 2  hours  a  week. 
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SOPHOMORE  YEAR. 


FOR  ALL  COURSES. 


FIRST    TERM. 

Analytical  Geometry 2  hours  a  week. 

Algebra 3  hours  a  week. 

Physics,  (Lectures) 3  hours  a  week. 

Physics,  (Laboratory) 4  hours  a  week. 

Chemistry,  (Lectures) 1  hour    a  week. 

Analytical  Chemistry,  (Laboratory) 6  hours  a  week. 

Mineralogy* 5  hours  a  week. 

Mechanical  Drawing 4  hours  a  week. 

SECOND    TERM. 

Analytical  Geometry 2  hours  a  week. 

Advanced  Algebra 3  hours  a  week. 

Mineralogy* 5  hours  a  week. 

Physics,  (Lectures) 3  hours  a  week. 

Physics,  (Laboratory) 4  hours  a  week. 

Chemistry,  (Lectures)f 1  hour    a  week. 

Chemistry,  (Laboratory) -J- 4  hours  a  week. 

Mechanical  Drawing 6  hours  a  week. 

THIRD    TERM. 

Differential  Calculus 3  hours  a  week. 

Mineralogy* 5  hours  a  week. 

Physics,  (Lectures) 3  hours  a  week. 

Physics,  (Laboratory) 4  hours  a  week. 

Mechanical  Drawing 9  hours  a  week. 


*  Mineralogy  may  be  omitted  by  "  E.  E."  students. 
t  Chemistry  is  dropped  in  this  term  by  "  C.  E."  students,  extra 
Draughting  being  substituted. 
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COURSE  IN   MINING  AND   METALLURGY. 


JUNIOR  YEAR. 


FIRST  TERM. 

Analytical  Geometry 2  hours  a  week. 

Differential  Calculus 3  hours  a  week. 

Kinematics  and  Statics 3  hours  a  week. 

Surveying,  (Kecitations) 2  hours  a  week. 

Surveying,  (Field  Work) 12  hours  a  week. 

Metallurgy 3  hours  a  week. 

Mining  _ 2  hours  a  week. 

Analytical  Chemistry 9  hours  a  week. 

Mechanical  Drawing 4  hours  a  week. 

SECOND  TERM. 

Analytical  Geometry 2  hours  a  week. 

Calculus T---3  hours  a  week. j 

Metallurgy 3  hours  a  week. 

Mining 2  hours  a  week. 

Dynamics 3  hours  a  week. 

Surveying  and  Tunnelling 2  hours  a  week. 

Surveying,  (Field  Work) Saturdays. 

Chemistry 6  hours  a  week. 

Machine  Design 4  hours  a  week. 

THIRD  TERM. 

Applied  Calculus 3  hours  a  week. 

Mechanism  and  Machinery 3  hours  a  week  J 

Graphical  Analysis 2  hours  a  week 

Surveying,  (Recitations) 2  hours  a  week 

Surveying,  (Field  Work) 6  hours  a  week 

Electrical  Measurements 1  hour    a  week! 

Electrical  Measurements  (Laboratory  Work)  3  hours  a  week) 
Machine  Design 6  hours  a  week) 
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COURSE   IN   MINING  AND   METALLURGY. 


SENIOR  YEAR. 


FIRST    TERM. 

Metallurgy 3  hours  a  week. 

Mininc 2  hours  a  week. 

Geolooy 3  hours  a  week. 

Strength  of  Materials 3  hours  a  week. 

Strength  of  Materials,  (Testing  Machine)- 3  hours  a  week. 

Thermo- Dynamics 2  hours  a  week. 

Theory  of  Construction 2  hours  a  week. 

Hydraulics 2  hours  a  week. 

Electric  Power  Transmission 3  hours  a  week. 

Advanced  Chemistry 2  hours  a  week. 

SECOND    TERM. 

Metallurgy 3  hours  a  week. 

Mininor 2  hours  a  week. 

Strength  of  Materials 3  hours  a  week. 

Strength  of  Materials,  (Laboratory) 3  hours  a  week. 

Geolooy 3  hours  a  week. 

Prime  Movers  and  Steam  Engines 2  hours  a  week. 

Theory  of  Construction 2  hours  a  week. 

Chemical  Technology 2  hours  a  week. 

Electric  Transmission  of  Power 2  hours  a  week. 

THIRD    TERM. 

Metallurgy 3  hours  a  week. 

Mining ^2  hours  a  week. 

Geolooy 3  hours  a  week. 

Chemical  Technology 2  hours  a  week. 

Thesis  Work. 
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COURSE  IN  CIVIL  ENGINEERING 


JUNIOR  YEAR. 


FIRST    TERM. 


Analytical  Geometry 2  hours  a  week. 

Differential  Calculus 3  hours  a  week. 

Kinematics  and  Statics 3  hours  a  week. 

Surveying,  (Recitations) 2  hours  a  week. 

Surveying,  (Field  Work) 12  hours  a  week. 

Masonry  Structures 2  hours  a  week. 

Drawing 6  hours  a  week. 

o 

SECOND    TERM. 

Analytical  Geometry 2  hours  a  week. 

Calculus 3  hours  a  week. 

Statics  and  Dynamics 3  hours  a  week. 

Framed  Structures,  treated  analytically  and 

graphically 3  hours  a  week. 

Surveying,  (Recitations) 3  hours  a  week. 

Surveying,  (Field  Work  and  Computations)!)  hours  a  week. 
Graphic  Analysis  of  Arches  and  Designing 

Masonry  Structures 3  hours  a  week,  j 

THIRD    TERM. 

Calculus 3  hours  a  week.j 

Machine  Dynamics  and  Designing 3  hours  a  week. 

Framed  Structures 2  hours  a  week. 

Surveying,  (Recitations) 3  hours  a  week. 

Surveying,  (Field  Work,  etc.)  9  hours  a  week. 

Electrical  Measurements 1  hour    a  week. 

Electrical  Measurements  (Laboratory Work) 3  hours  a  week.j 


COLORADO  STATE  SCHOOL  OF  MINES.  31 


COURSE  IN   CIVIL  ENGINEERING, 


SENIOR  YEAR 


FIRST  TERM. 

Strength  of  Materials 3  hours  a  week. 

Economics  of  Railway  Location 3  hours  a  week. 

Hydraulics  and  Hydraulic  Motors 5  hours  a  week. 

Framed  Structures,  (Complete  Designs  of 

Bridges  and  Roofs) 2  hours  a  week. 

Electric  Power  Transmission 3  hours  a  week. 

Testing,  (Laboratory) 3  hours  a  week. 

Hydraulic,  (Laboratory) 3  hours  a  week. 

Desionincr 3  hours  a  week. 

SECOND  TERM. 

Strength  of  Materials 3  hours  a  week. 

Water  Supply  and  Irrigation 4  hours  a  week. 

Prime  Movers  and  Steam  Engines 2  hours  a  week. 

Framed  Structures,  (Completed) 2  hours  a  week. 

River  and  Harbor  Improvements 2  hours  a  week. 

Testing,  (Laboratory) 3  hours  a  week. 

Designing 9  hours  a  week. 

THIRL)  TERM. 

City  and  Sanitary  Engineering 3  hours  a  week'. 

Abstracts    and    Reports    of    Engineering 

Work  and  Literature 3  hours  a  week. 

Designing -3  hours  a  week. 

Thesis  Work. 
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COURSE  IN   ELECTRICAL  ENGINEERING, 


JUNIOR  YEAR. 


FIRST    TERM. 

Analytical  Geometry 2  hours  a  week. 

Differential  Calculus- 3  hours  a  week. 

Mining; 2  hours  a  week. 

Metallurgy 3  hours  a  week. 

Primary  and  Secondary  Batteries,  (Recita- 
tions)   1  hour    a  week. 

Primary  and  Secondary  Batteries,  (Labora- 
tory Work) 6  hours  a  week. 

Pattern  Work 3  hours  a  week. 

Electrical  Measurements 4  hours  a  week. 

Drawing  and  Machine  Design 4  hours  a  week. 

SECOND    TERM. 

Analytical  Geometry 2  hours  a  week. 

Calculus 3  hours  a  week. 

Graphic  Analysis 2  hours  a  week. 

Dynamo  Electric  Machinery 3  hours  a  week. 

Dynamo  Electric  Machinery,  (Laboratory)  3  hours  a  week. 

Pattern  Work 4  hours  a  week. 

Drawing  and  Machine  Design 6  hours  a  week. 

THIRD    TERM. 

Applied  Calculus 3  hours  a  week. 

Dynamo  Electrical  Machinery,  (Recitations)  3  hours  a  week. 
Dynamo  Electrical  Machinery,  (Laboratory)  3  hours  a  week. 

Machine  Dynamics  and  Designing 3  hours  a  week. 

Shop  Work 6  hours  a  week. 

Electrical  Magnetism,  (Lectures) 2  hours  a  week. 

Electrical  Magnetism,  (Laboratory) 6  hours  a  week. 
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COURSE  IN   ELECTRICAL   ENGINEERING. 


SENIOR  YEAR, 


FIRST    TERM. 


Dynamo  Electric  Machinery,  (Lectures) 3  hours  a  week. 

Dynamo  Electric  Machinery,  (Laboratory)  _  3  hours  a  week. 

Thermo- Dynamics 2  hours  a  week. 

Electric  Power  Transmission 2  hours  a  week. 

Hydraulics 2  hours  a  week. 

Photometry,  (Lectures) 1  hour    a  week. 

Photometry,  (Laboratory) 3  hours  a  week. 

-Shop  Work 6  hours  a  week. 

Testing  of  Engines  and  Dynamos,  (Lectures)  1  hour    a  week. 
Testing  of  Engines  and  Dynamos,  (Labora- 
tory)   6  hours  a  week. 

SECOND    TERM. 

Hydraulics 2  hours  a  week. 

Dynamo  Electric  Machinery,  (Lectures) 3  hours  a  week. 

Dynamo  Electric  Machinery,  (Laboratory)  _  6  hours  a  week. 

Prime  Movers  and  Steam  Engines 2  hours  a  week. 

Shop  Work 6  hours  a  week. 

Distribution  of  Electricity  for  Lighting 2  hours  a  week. 

Electro  Metallurgy 2  hours  a  week. 

Streno-th  of  Materials 3  hours  a  week. 

THIRD    TERM. 

Transformers,    (Lectures    and     Laboratory 

Work) 4  hours  a  week. 

Electric  Machinery 3  hours  a  week. 

Desioriiiio- 3  hours  a  week. 

Thesis  Work 15  hours  a  week. 
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DEPARTMENTS  OF  INSTRUCTION 


CHEMISTRY. 


A    large  amount  of    time   is   devoted   to  Chemistry, 
general,  analytical  and  applied. 


CHEMICAL    LECTURE    ROOM. 


Theoretical  and  Experimental  Chemistry  are  taught 
during  the  first  year.  The  course  includes  what  is  known 
as  "general"  Chemistry,  its  principles  and  nomenclature, 
and  the  use  of  symbols  and  equations  to  express  them. 

Lectures  in  Theoretical  and  Applied  Chemistry  begin 
in  the  Junior  year,  and  continue  during  the  Senior  year. 
The  lectures  upon  chemical  theory  are  of  a  more  advanced 
character  than  those  in  the  course  in  "general"  Chemistry. 
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Instruction  in  Analytical  Chemistry  begins  with  the 
third  term  of  the  first  year.  In  this,  and  in  the  first  term 
of  the  second  year,  qualitative  analysis  is  pursued,  the 
course  including  the  reactions  of  the  bases  and  acids,  sepa- 
ration and  identification  of  all  the  ordinary  elements,  and 
analysis  of  simple  and  complex  compounds,  ores,  industrial 
products,  slags  and  mattes. 

The  work  is  supplemented  by  lectures,  in  which 
the  student  is  taught  the  theory  of  chemical  equations, 
and  details  of  manipulation.  The  laboratory  is  open  every 
afternoon  in  the  week  except  Saturday. 

Instruction  in  Quantitative  Analysis  is  given  during 
the  second  term  of  the  second  year;  also  during  the  first 
and  second  terms  of  the  third  year.  The  course  includes 
the  analysis  of  a  number  of  salts  of  definite  chemical 
composition;  the  gravimetric  and  volumetric  determina- 
tions of  iron,  copper,  zinc,  lead  and  other  metals  from  their 
ores;  the  complete  analysis  of  limestones,  clays,  slags, 
building  stones,  and  of  various  types'  of  ores. 

Fire  Assaying  is  a  part  of  this  course,  coming  usually 
in  its  last  term.  Those  students  who  have  made  more  than 
the  usual  progress  in  the  schedule  work,  are  put  upon 
special  cases,  such  as  the  examination  of  drinking  water 
for  sanitary  investigations,  analysis  of  pig  iron  and  steel, 
and  other  work  demanding  delicate  manipulation. 

Accurate  methods  are  taught  in  Quantitative  Analysis, 
but  a  due  time  is  given  to  instruction  in  the  rapid  volu- 
metric methods,  which  find  so  much  favor  in  Western 
metallurgical  works,  for  ore  and  matte  valuation. 

In  the  Fire  Assay  course,  large  numbers  of  samples 
are  given  for  examination.  It  is  believed,  indeed,  that  no 
technic  school  in  the  country  exacts  such  an  amount  of 
actual  practice  from  its  students  as  is  here  insisted  upon 
before  the  student  is  pronounced  fit  for  a  practical  assayer. 
Not  less  than  fifty  assays  for  copper,  and  several  hundred 
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for  silver  and  gold,  with  very  numerous  cases  for  other 
metals,  are  required  of  every  student.  The  best  proof  of 
the  success  of  the  institution  in  this  direction  is  the  fact 
that  no  term  passes  without  application  being  made  to  it 
for  assayers   or  chemists. 

From  smelting  works  and  other  establishments  in  the 
State,  the  school  has  secured  very  great  numbers  of  well- 
checked  samples,  and  may  claim  to  be  far  more  than  usually 
well  supplied  with  material  for  assays  and  analyses.  Stu- 
dents are  required  to  " check"  with  the  results  obtained  by 
experienced  workers,  and  that,  too,  with  certainty  and 
rapidity,  before  they  can  pass  out  of  this  department. 

Each  student  receives  individual  instruction  in  the 
laboratory.  If  his  progress  exceeds  that  of  his  classmates, 
he  may  be  promoted  to  a  higher  class  of  work,  provided 
same  does  not  interfere  with  the  regular  schedule  of 
laboratory  terms. 

There  are  three  laboratories  for  general  chemical  work, 
and  two  for  lire  assaying.  The  whole  of  the  first  floor  of 
the  old  building  is  now  devoted  to  practical  chemistry,  and 
much  of  the  basement  and  second  floor.  There  are  two 
balance  rooms,  private  laboratory  and  still  room.  The 
general  laboratories  are  fitted  with  working  desks,  each 
student  having  the  exclusive  use  of  one,  in  which  he  keeps 
(under  lock)  the  apparatus  he  has  drawn  from  the  school. 
The  laboratory  is  furnished  with  gas  (manufactured  on  the 
premises),  and  with  sinks,  hoods  and  all  other  necessary 
adjuncts.  Apparatus  is  issued  as  called  for,  by  the  Eegis- 
trar.     (See  u  Expenses.") 

No  fee  for  chemicals  less  than  that  for  a  whole  term 
can  be  accepted.  Students  are  strictly  prohibited  from 
takincr  analyses  or  assays  on  their  own  account,  whether  for 
a  fee  or  gratuitously.  All  work,  of  whatever  description, 
performed  by  laboratory  students  must  be  at  the  suggestion 
and  under  the  direction  of  the  Professors  of  Chemistry. 
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Attendance  in  the  laboratory  on  all  days  scheduled  is 
as  obligatory  as  that  upon  lectures  or  other  exercises. 


STOICHIOMETRY 


This  subject  is  taught  by  lectures  and  recitations,  with 
numerous  exercises  in  calculation.  It  is  not  wholly  con- 
fined to  chemical  calculation,  but  includes  physical  and 
metallurgical  features. 

The  lectures  begin  with  the  second  term  of  the  first 
year,  and  end  with  the  year.  An  advanced  course,  having 
reference  mainly  to  slag  calculations,  and  introductory  to 
third  year  work  in  Metallurgy,  is  taken  in  the  third  term 
of  the  second  year. 

The  entire  course  includes  the  metric  system,  specific 
gravity  determinations,  density  and  tension  of  gases,  calcu- 
lation of  formulae  and  analyses,  slag  calculations,  and  gener- 
ally, all  applications  of  elementary  mathematics  to  chemical 
and  metallurgical  problems. 
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METALLURGY. 


The  study  of  Metallurgy  begins  with  the  Junior  year, 
and  continues  through  the  remainder  of  the  school  course, 
the  work  being  arranged  as  follows : 


JUNIOR  YEAR. 

The  general  principles  of  Metallurgy,  including  the 
properties  and  thermal  treatment  of  metals,  the  metallurgy 
of  alloys,  bronzes,  brasses,  etc.,  fuels,  fluxes  and  the  calcu- 
lation of  furnace  charges,  the  general  study  and  classifica- 
tion of  furnaces  and  metallurgical  processes. 

Text-book,  "Introduction  to  Metallurgy."  W.  C.  R. 
Austen. 

Solid,  Liquid  and  Gaseous  Fuels — Their  manufacture 
and  use,  principles  and  methods  of  combustion.  The  prin- 
ciples of  furnace  design  and  construction,  draft,  (natural 
and  artificial),  chimneys,  blast  machinery,  hot-blast  stoves, 
etc.  Refractory  materials,  acid  neutral  and  basic,  lire -clays, 
crucibles. 

Electro  Metallurgy — The  separation  and  refining  of 
metals  by  electricity. 

Ore  Dressing  and  Concentration — The  principles  of 
concentration  machinery  and  appliances.  The  selection 
and  arrangement  of  machinery  and  "the  designing  of  con- 
centrating; mills. 

Text-book,  "The  Art  of  Ore  Dressing  in  Europe.". 
W.  B.  Kunhardt. 

The  Metallurgy  of  Iron  and  Steel — Direct  methods, 
blast-furnace  practice,  the  manufacture  of  wrought  iron, 
manufacture  of  steel  by  Bessemer,  open  hearth  and  other 
processes. 
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The  Metallurgy  of  Antimony,  Bismuth,  Mercury, 
Nickel,  Arsenic  and  Platinum. 

Metallurgy  of  Tin,  Zinc  and  Aluminum. 

Copper  Smelting  and  Refining,  with  the  treatment  of 
gold  and  silver  ores  by  matte  smelting. 

Text-book,  "Modern  American  Methods  of  Copper 
Smelting."     E.  D.  Peters. 


SENIOR  YEAR. 


Lead  Smelting  and  Refining  as  applied  to  the  treat- 
ment of  gold  and  silver  ores. 

Text-book,  "The  Metallurgy  of  Lead."   H.  O.  Hofman. 

Metallurgy  of  Silver  —  Free  milling,  chloridizing, 
roasting  and  amalgamation,  the  treatment  of  silver  ore  by 
wet  processes. 

Text-book,  "Metallurgy  of  Silver."     M.  Eissler. 

Metallurgy  of  Gold — Free  milling,  combination  pro- 
cesses, the  treatment  of  gold  ores  by  wet  processes, 
chlorination,  and  the  cyanide  process. 

Text-book,  Rose's  "Metallurgy  of  Gold." 

Ore  Sampling  and  Ore  Buying — The  selection  of 
metallurgical  processes,  designing  of  metallurgical  plants, 
practical  problems. 

Graduating  Theses — The  student  is  required  to  select 
the  best  method  of  treating  the  ore  from  some  mine  or 
district,  and  to  make  working  drawings  and  specifications 
for  the  construction  of  a  plant. 

The  course  of  Metallurgy  as  outlined  above  is  taught 
by  class-room  lectures,  aided  by  the  study  of  the  best  works 
on  the  principal  subjects,  these  works  being  used  as  text- 
books by  the  student.  The  school  has  the  advantage  of  a 
remarkable  collection  of  models  from  the  workshop  of 
Theodore  Gersdorf ,  Freiberg,  Saxony,  illustrating  the  prin- 
cipal types  of  modern  furnaces  in  this  country  and  Europe. 
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Each  model  is  made  to  a  scale  from  the  working  drawings, 
and  is  complete  in  every  detail.  The  following  furnaces 
are  represented  in  this  collection : 

Long   hearth   roasting   furnace,   for   silver,   lead   and 

copper  ores. 
American  lead-silver   furnace,  as   used    in    Colorado 

smelters. 
Round  silver-lead  furnace,  as  used  in  Germany  and  in 

Utah. 
Small  round  silver-lead  furnace,  of    type  used  with 
scant  water  supply. 

Complete  "plant"  for  refining  "base  bullion,"  includ- 
incr  the  following  models: 

Softening  furnace  in  Parks'  process,  as  used  at  Pueblo, 

Kansas  City,  St.  Louis,  etc. 
Zinc  pots  as  used  in  same. 
Sweating;  furnace  as  used  in  same. 
Lead  pots  as  used  in  same. 
Concentration  cupel  for  making  silver  bullion. 
Refining  cupel  for  making  fine  silver. 
Belgian  zinc  furnace,  as  used  in  Missouri,  New  Jersey, 

and  Belgium. 
Silesian  zinc  furnace,  as  used  in  parts  of  Europe. 
Silver  amalgamation  pan  (working  model),  as  used  in 

United  States. 
Copper   reverberatory   furnace,  as  used  in  Montana, 

Colorado,  etc, 
Gerstenhofer  roasting  furnace  for  fine  copper  and  iron 

sulphides. 
Tin  blast  furnace,  as  used  in  Saxony. 
Bismuth  smelting  furnace,  as  used  in  Germany. 
Large     mercury     furnace,     as     used     in     Almaden, 

Spain. 
Fume  furnace  for  making  lead  and  zinc  paints. 
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A  handsome  addition  to  these  models  is  due  to  the 
liberality  of  Mr.  John  W.  Nesmith,  President  of  the 
Colorado  Iron  Works.     It  includes: 

1.  Working  model  of  twenty- stamp  mill,  on  scale  of 
one  and  one-half  inches  to  the  foot. 

2.  Working  model  of  ore  rolls,  same  scale. 

3.  Model  of  modern  blast  furnace  for  lead -silver 
ores,  with  water  jacket. 

In  addition  to  the  above  there  is  a  large  number  of 
smaller  models,  being  the  complete  set  used  in  the  famous 
Keyes  and  Arents  lead-well  suit. 

In  Colorado  students  have  unusual  opportunities  for 
the  practical  study  of  metallurgical  operations  on  a  large 
scale.  Denver  is  not  only  the  mining  center  of  the  United 
States,  but  the  business  of  treating  silver  and  gold  ores  by 
lead  smelting  is  carried  on  by  large  plants  in  Denver  and 
Pueblo,  on  a  scale  un equaled  in  any  other  part  of  the  world. 
In  both  cities  large  matte  smelting  plants,  representing  the 
most  advanced  methods  in  the  art  of  metallurgy,  are  in 
operation,  for  the  treatment  of  gold  and  silver  by  this 
process. 

In  the  State,  within  easy  reach  of  students,  metallur- 
gical and  mining  work  of  every  description  is  in  active 
operation : 

Coal  mining,  coke  and  charcoal  manufacture. 

Brick  and  tile  works. 

Iron  blast  furnaces,  and  Bessemer  steel  works. 

Gold,  silver  and  lead  mining,  gold  placer  mining, 
smelting  processes  of  all  kinds.  Gold  milling,  concentra- 
tion milliner,  silver  chloridizing,  lixiviation  milling,  wet 
processes  for  gold,  ore  sampling  works,  iron  foundries  and 
machine  shops,  with  manufacturing  establishments  in  great 
variety. 

In  the  course  of  study,  special  attention  is  paid  to 
those  branches  of  Metallurgy  now  applied  to  Western  ores, 
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but  the  important  fact  is  always  kept  in  view  that  under 
the  commercial  conditions  of  the  United  States,  a  successful 
career  is  best  assured  to  students  by  giving  them  a  thorough 
training  in  all  departments  of  Metallurgy.  A  student  can 
never  be  certain  in  what  line  of  metallurgical  or  mining 
work  he  will  be  occupied,  after  leaving  school,  since  this 
usually  depends  upon  the  chances  of  his  business  career. 
It  is  therefore  intended  that  the  students  shall  leave  their 
studies  thoroughly  qualified  to  undertake  whatever  kind  of 
mining  or  metallurgical  work  they  may  find  to  do  in  after 
life,  and  when  actively  engaged  in  this  special  work  they 
will  use  the  scientific  methods  of  study,  and  acquire  the 
practical  experience  to  make  them  specialists  in  such  work. 
The  lectures  throughout  are  richly  illustrated  by  lan- 
tern exhibits  of  plans,  views  and  designs  of  metallurgical 
appliances. 
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MINING. 

The  students  are  taught  the  best  methods  of  Mining 
as  they  have  been  developed  in  various  parts  of  the  world. 
Lectures  on  this  subject  are  given  during  the  entire  Junior 
year,  and  include  the  following  subjects: 

Explosives  and  blasting.     Hand  and  machine  drilling. 
Drills,  Channellers,  Quarry  machinery,  Coal  cutters. 
Air   Compression,   and    the   use    of   compressed    air. 
Diamond  Drill  work.     Deep  boring  by  American  drop- 
drill. 

Methods  of  shaft  sinking.  Methods  of  driving  tun- 
nels, drifts,  etc. 

Hoisting  machinery  and  hoisting  methods.  Surface 
works.  Underground  haulage  and  machinery.  Surface 
transportation  of  ore  and  materials.  Elevated  and  surface 
tramways,  etc.  Mine  drainage  and  pumping  machinery. 
Ventilation  and  lighting  of  mines. 
Mine  timbering.  General  methods  of  extracting  and 
developing  ore  bodies. 

Special    Departments    of    mining    work.       Open    air 
quarrying,   Coal  mining,   Metal  mining,   Hydraulic  gold 
mining.     Details  of  special  and  typical  mines. 
The  Costs  of  Mining. 
Mming  Laws  of  the  United  States. 
Prospecting,  Sampling  mines.      Expert  examination 
of  mines. 

Text-book,  "Coal  Mining."     H.  W.  Hughes. 
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MATHEMATICS. 


Euclidian  Geometry,  Algebra,  Plane  Trigonometry, 
and  Descriptive  Geometry  are  pursued  during  the  first  year. 

In  Geometry  many  problems  not  in  the  text  are  given, 
especially  toward  the  close  of  the  course.  Much  stress  is 
laid  upon  clear  comprehension  of  geometric  reasoning,  and 
upon  ability  to  apply  it  to  original  solutions. 

The  student  is  made  sufficiently  familiar  with  deter- 
minants and  special  algebraic  methods  to  make  extensive 
use  of  them  in  Analytical  Geometry  and  Calculus,  which 
begin  in  the  second  year. 

The  problem  of  maxima  and  minima  of  analytical 
functions  is  treated  in  its  widest  sense,  and,  so  far  as  the 
present  theory  of  qualities  allows,  not  only  the  necessary 
but  also  the  sufficient  conditions,  are  rigorously  established 
in  determinant  form. 

The  course  in  the  fourth  year  is  subject  to  variation. 
It  consists  mainly  of  exercises  and  lectures  in  selected 
parts  of  Advanced  Mathematics.  In  this  way  lectures  on 
the  following  subjects  have  been  delivered  to  students 
specially  interested  in  pure  mathematics: 

Solution  of  the  most  general  system  of  Algebraic 
Equations. 

Introduction  to  Weirstrass'  Theory  of  Analytic 
Eunctions. 

Method  of  Least  Squares. 

Elliptic  Functions. 

Integration  0n  Riemann's  Surfaces. 

o 

Analytical  Mechanics. 

A  full  set  of  models  is  provided  for  instruction  in 
Descriptive  Geometry. 
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DEPARTMENT  OF  GEOLOGY  AND 
MINERALOGY. 


There  is  probably  no  technical  school  in  the  United 
States  more  favorably  situated  for  the  study  of  Geology 
and  Mineralogy  than  is  the  Colorado  State  School  of  Mines. 


GEOLOGICAL   LECTURE    ROOM. 


Located  immediately  at  the  foot-hills  west  of  Denver,  there 
is  ready  access  to  an  almost  unsurpassed  series  of  geological 
sections  in  which  all  the  formations  from  the  triassic  up  to 
the  recent  may  be  readily  studied.  In  addition  to  this  the 
crystalline  schists  of  archeean  are  to  be  found  exposed  in 
great  variety  within  a  mile  or  two  of  the  school,  and  the 
more  recent  volcanic  rocks  may  be  studied  in  the  basalt 
and  andesitic  tufas  of  North  and  South  Table  Mountains, 
which  form  conspicuous  features  in  the  immediate 
landscape. 
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In  the  coal  mines,  stone  quarries  and  fire-clay  beds 
of  the  vicinity,  there  are  excellent  opportunities  for  the 
study  of  Economic  Geology,  while  the  paleontologist  has 
a  good  field  for  study  in  the  famous  fossil  leaf  deposits 
of  the  cretaceous  and  tertiary  formations  to  be  seen  almost 
at  the  very  doors  of  the  school. 

A  large  variety  of  minerals  may  also  be  collected  in 
the  crystalline  rocks  of  the  neighboring  foot-hills  and  in  the 
cavities  in  the  basalt  flow  capping  both  North  and  South 
Table  Mountains. 

In  addition  to  these  great  natural  advantages  have 
been  added  very  extensive  geological  and  mineralogical 
collections  which  in  number,  variety,  classification  and 
value,  far  exceed  any  other  collection  to  be  found  within 
the  State  of  Colorado. 

To  the  collections  originally  obtained  by  purchase  from 
Ward  &  Howell  of  Rochester,  New  York,  from  J.  Alden 
Smith,  (formerly  State  Geologist,)  and  from  J.  S.  Randall  of 
Georgetown,  Colorado,  and  by  gifts  from  various  mines  and 
individuals,  has  from  year  to  year  been  added  a  large 
amount  of  material  collected  by  the  professor  in  charge 
and  by  others.  The  largest  single  addition,  however,  has 
been  made  during  the  past  summer,  amounting  to  a  total 
of  from  three  to  four  thousand  specimens,  obtained  by 
purchase,  collection  and  exchange. 

The  collections  in  this  department  have  been  removed 
from  the  orioinal  location  on  the  second  floor,  to  the  first 
floor,  and  now  occupy  the  space  formerly  given  over  to  the 
Department  of  Physics.  The  department  occupies  at 
present  three  rooms. 

First,  museum;  second,  the  lecture  and  working  room; 
third,  a  room  devoted  to  display  of  Colorado  fossils. 

In  connection  with  this  change  of  location,  the  col- 
lections have  undergone  a  very  thorough  reorganization 
and  rearrangement,   necessitated    by    the    large    additions 
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constantly  being  made.     The  various  collections  have  been 
classified  as  follows: 

First — A  Type  Collection,  consisting  of  well  charac- 
terized specimens  to  be  used  by  the  students  for  the  purpose 
of  study  and  comparison.  This  collection  contains  at 
present,  specimens  representing  one  hundred  and  ninety 
species  and  sixty- one  additional  varieties.  These  specimens 
come  from  many  countries,  but  Colorado  minerals  are 
specially  well  represented.  The  mineral  species  and  varie- 
ties contained  in  this  collection  are  given  in  a  tabulated 
list  to  be  found  on  pages  55-62. 

Second — A  Display  Collection,  mainly  of  large  and 
fine  specimens,  to  be  found  in  the  glass  cases  in  the  museum. 

Third — A  Supplementary  Collection,  containing  the 
rarer  and  more  expensive  minerals  not  placed  in  one  of  the 
above  mentioned  collections. 

Fourth — A  Descriptive  Collection,  illustrative  of  the 
terms  used  in  describing  the  various  structural,  physical, 
optical  and  other  properties  of  minerals. 

Fifth — A  Student's  Working  Collection,  consisting 
of  several  thousand  unlabeled  specimens,  similar  to  those 
in  the  Type  Collection,  to  be  used  by  the  student  for  study 
and  determination. 

Sixth — A  Crystal  Collection,  consisting  of  natural 
crystals  to  be  used  in  the  determination  of  crystal  forms. 

Seventh — A  Crystal  Model  Collection,  containing  a 
large  number  of  glass  and  wooden  models  used  in  the 
study  of  Crystallography. 

Eighth — A  Blow-Pipe  Collection,  containing  mate- 
rials used  in  Blow-Piping. 

Ninth — Hock  Type  Collection,  containing  (a)  a  col- 
lection of  rocks  from  different  countries  of  the  world;  (b) 
a  series  of  Colorado  rocks;  (c)  various  rocks  illustrative  of 
structural  features. 
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Tenth A  Rock  Working  Collection,  containing  mis- 
cellaneous, unlabeled  rocks  to  be  used  by  students  in 
connection  with  the  study  of  Lithology. 

Eleventh — A  Collection  of  Fossils,  to  be  used  in 
connection  with  the  course  in  Historical  Geology. 

Twelfth— Duplicates  of  rocks,  minerals  and  fossils, 
to  be  used  for  exchange  with  other  institutions.  See 
pages  63  and  64. 

Thirteenth — A  Collection  of  Rocks  (the  private  prop- 
erty, of  Professor  Patton),  used  in  connection  with  the 
course  in  Lithology. 


MUSEUM. 

In  this  room  is  to  be  found  the  display  collection  ar- 
ranged mainly  in  flat-top  glass  cases,  of  which  there  are 
twenty -one.  As  this  room  offers  the  greatest  attraction 
for  most  visitors,  a  brief  enumeration  of  their  contents  is 
here  given.  As  the  minerals  in  these  cases  are  arranged 
purely  for  purposes  of  display,  no  thorough  classification 
has  been  attempted.  In  some  cases  they  have  been  ar- 
ranged by  localities  and  in  others  by  mineral  associations. 
In  the  list  given  below  the  cases  are  numbered  consecu- 
tively, running  around  the  walls  from  left  to  right,  the 
cases  in  the  center  being  given  last. 

Case  1 — Light  colored  microcline,  Florissant, Colorado. 

Case  2 — Green  microcline  or  amazon  stone,  Florissant, 
Colorado. 

Case  3 — -Smoky  quartz,  Florissant,  Colorado. 

Case  4 — Varieties  of  crystallized  quartz  and  chalcedony 
from  various  localities. 

Case  5 — Crystallized  calcite  and  aragonite. 

Case  6 — Cerussite,  rhodochrosite,  smithsonite  and 
wood  opal. 
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Case  7 — Miscellaneous  silicates,  especially  garnets 
from  Salida,  Colorado,  and  from  Alaska;  beryl  from  Bear 
Creek,  Colorado;  also  calamine,  tourmaline,  etc. 

Case  8 — Choice  specimens  of  crystallized  galenite, 
sphalerite  from  Colorado  localities,  also  other  sulphides. 

Case  9 — A  very  beautiful  display  of  sulphur  and 
celestite  from  Sicily;  also  of  pink  tourmaline  in  lepidolite 
from  San  Diego  County,  California. 

Case  10 — Fossil  leaves  from  Florissant,  Colorado. 

Case  11 — A  fine  display  of  opal  and  chalcedony  from 
Ute  Creek,  Hinsdale  County,  Colorado. 

Case  12 — Azurite  and  malachite  from  Arizona  (one 
very  large  and  fine  specimen  of  azurite) ;  also  selenite  from 
Utah,  Sicily  and  France;  also  conichalcite  and  brochantite. 

Case  13 — Miscellaneous  minerals  belonging  to  the 
private  collection  of  Professor  Patton. 

Case  14 — Apophyllite,  chabazite  and  analcite  from 
Table  Mountain,  Golden,  Colorado. 

Case  15 — Thomsonite,  mesolite,  calcite,  bole,  etc., 
from  Table  Mountain,  Golden,  Colorado. 

Case  16 — A  fine  display  of  delicate,  fibrous  natrolite, 
from  South  Table  Mountain,  Golden,  Colorado. 

Case  17 — Miscellaneous  minerals,  especially  crystal- 
lized copper,  fluorite,  pyrite,  etc. 

Case  18 — Casts  of  celebrated  gold  and  platinum  nug- 
gets, dendrites,  landscape  marble,  pyrophyllite,  wavelite, 
pyroxine  and  chrysotile. 

CASES  IN    CENTER  OF  ROOM. 

Case  19 — An  open  display  of  geodes,  graphic  granite, 
calcareous  tufa,  quartz,  opal,  chalcedony,  contorted  schists 
and  veins,  ripple  marks,  etc. 

Case  18 — Large  glass  case.  First,  cut  gems;  second, 
rough    gems;    third,  native    gold;    fourth,  native    silver; 
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fifth,  rare  minerals,  especially  rich  silver-bearing  minerals 
e.  g.  pronstite,  stromeyerite,  polybasite,  freiberite,  coselite, 
fceegerite,  chalcotrichite. 

Case  21 — Large  glass  case.  First,  crystallized  sphal- 
erite; second,  a  unique  display  of  pyrite  crystals  from  Gilpin 
County,  Colorado;  third,  chalcopyrite,  galenite,  marcasite, 
boleite,  aznrite,  goethite,  johannite,  chalcostibite,  variscite; 
fourth,  crystallized  tluorite,  amethyst,  etc.;  fifth,  agate, 
Iceland  spar,  aragonite,  also  orthoclase  crystals  from 
Colorado. 

Case  22 — Large  glass  case.  First,  black  and  white 
mica ;  second,  epidote,  huebnerite,  adamite,  serpierite,  barite, 
wulfenite,  chalcanthite,  fibroferrite,  halotrichite,  sulfobor- 
ite,  kylindrite,  caledonite;  third,  sixty-six  specimens  form- 
ing a  rare  display  of  tellurides  of  gold,  silver,  lead,  etc., 
and  of  native  tellurium,  embracing  tellurium,  lionite, 
Lien-tellurium,  tetradymite,  joseite,  chilinite,  auriferous 
hessite,  petzite,  hessite,  altaite,  coloradoite,  sylvanite,  calav- 
erite,  nagyagite,  schirmerite,  tellurite,  roscoelite,  auriferous 
selenide,  tellur- pyrites,  etc;  fourth,  alaskaite,  clay  concre- 
tions, priceite,  strontianite,  brucite,  hydrodolomite,  ruby 
silver,  etc. 

On  the  tops  of  the  cases  of  drawers  in  the  lecture 
room  are  numerous  large  specimens  of  minerals,  rocks  and 
fossils  among  which  are  specially  to  be  emphasized  some 
large  fossil  palm  stumps  and  palm  leaves  collected  in  the 
vicinity  of  Golden. 
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COURSE  IN  GEOLOGY, 


This  course  extends  throughout  the  Senior  year,  em- 
bracing three  hours  each  week  in  addition  to  numerous 
excursions  into  the  surrounding  country.  In  this  course 
special  attention  is  paid  to  Lithological,  Dynamical  and 
Structural  Geology,  a  large  part  of  one  term  being  devoted 
specially  to  the  study  and  classification  of  rocks.  The 
Lithological  Geology  is  taught  entirely  by  the  aid  of  lectures 
and  practical  determinative  work  on  the  part  of  students. 

The  Rocjk  Type  Collection,  Eock  Working  Collec- 
tion, and  the  other  collections  named  on  pages  48  and  49, 
come  into  constant  use  during  this  course,  whose  intent  is 
to  make  of  Geology  a  study  of  practical  application  in 
connection  with  mining  and  prospecting. 

The  surroundings  are  peculiarly  adapted  to  further 
this  intent.  The  vicinity  of  Golden  is  rich  in  rocks  of 
various  ages,  including  also  many  illustrations  of  Econo- 
mic Geology.  Building  stone,  clay,  limestone  and  coal 
are  mined  or  quarried  within  sight  of  the  school,  while 
the  formations  include  the  tertiary,  cretaceous,  jura-trias, 
archsean  and  eruptive  rocks. 

The  remaining  branches  are  taught  by  aid  of  a  text- 
book (Le  Conte's  Elements  of  Geology)  supplemented  by 
lectures  and  excursions. 
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COURSE  IN   MINERALOGY. 


Under  this  head  are  included  Crystallography,  Blow- 
Piping  and  Mineralogy  proper. 

The  immediate  object  of  this  course  is  to  give  the 
student  in  a  comparatively  short  time  a  thorough  famil- 
iarity with  the  more  commonly  occurring  minerals,  i.  e., 
with  such  as  form  the  materials  of  rocks,  or  are  likely  to 
be  met  with  in  connection  with  mining  operations. 

It  is  quite  possible  so  to  train  the  powers  of  observa- 
tion that,  with  the  aid  of  a  knife,  a  pocket  lens  and,  perhaps, 
of  one  or  two  other  simple  accessories,  which  can  easily  be 
carried  in  the  pocket,  one  can  determine  on  the  spot  nine- 
tenths  of  the  minerals  he  meets.  In  the  study  of  minerals, 
therefore,  attention  is  directed  mainly  to  the  physical  prop- 
erties, namely,  to  those  that  can  be  recognized  by  the  aid 
of  sight  and  touch. 

The  course  in  Mineralogy  extends  throughout  the 
whole  of  the  Sophomore  year,  live  hours  a  week  being  de- 
voted to  this  subject.  The  course  opens  with  the  study  of 
Crystallography,  which  requires  a  little  more  than  half  of 
the  first  term.  The  remaining  weeks  of  the  term  are  de- 
voted mainly  to  a  short  course  in  the  use  of  the  blow-pipe, 
in  which  only  such  reactions  are  studied  as  are  likely  to 
be  made  use  of  in  determining  minerals  later  in  the  year. 
Determinative  Mineralogy  is  taken  up  about  Christmas 
and  extends  throughout  the  rest  of  the  school  year. 

Crystallography  and  Blow-Piping  are  taught  by 
means  of  lectures  and  practical  laboratory  work.  In 
Determinative  Mineralogy,  lectures  are  made  to  supple- 
ment the  text-book  used  (Dana's  Manual  of  Mineralogy 
and  Lithology). 
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EXCHANGE  MATERIAL. 

The  school  has  now  on  hand  a  considerable  quantity 
of  exchange  material  in  the  line  of  minerals,  rocks  and 
fossils,  an  itemized  list  of  which  will  be  found  on  pages 
63  and  64.  Any  one  wishing  to  arrange  for  a  mutual 
exchange  should  communicate  with  Professor  Horace  B. 
Patton,  Golden,  Colorado,  sending,  if  possible,  a  list  of 
minerals,  etc.,  offered  in  exchange. 

SUMMARY   OF  COLLECTIONS  WITH    NUMBER  OF 
SPECIMENS   IN    EACH. 

Type  Collection  of  Minerals 2,700 

Working  Collection  of  Minerals 11,400 

Display  Collection  of  Minerals 1,080 

Supplementary  Collection  of  Minerals 870 

Crystal  Collection 860 

Display  Collection  of  Fossils 260 

Miscellaneous  Collection  of  Fossils 920 

Type  Collection  of  Rocks 1,590 

Working  Collection  of  Rocks 2,400 

Total  Number  of  Specimens 22,080 

Professor  Pattern's  Collection  of  Rocks 1,500 

In  addition  to  the  above  enumerated  collections,  the 
school  has  a  very  large  number  of  still  unclassified  ore 
specimens  packed  away  in  boxes,  for  which  at  present  there 
is  no  room  in  the  space  allotted  to  the  department. 
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MINERALS   IN  THE  TYPE  COLLECTION 


Note. — The  minerals  in  this  collection  are  arranged 
in  accordance  with  the  system  adopted  in  the  latest  edition 
of  Dana's  System  of  Mineralogy.  Each  specimen  has  a 
double  number;  the  first  (the  one  given  before  the  name 
of  the  mineral  in  this  list)  is  Dana's  species  number,  the 
second  is  the  individual  number  of  the  specimen.  Of  the 
two  numbers  following  the  mineral  name,  and  enclosed  in 
brackets  in  this  list,  the  first  refers  to  the  page  in  Dana's 
Manual  of  Mineralogy  and  Lithology,  the  second  to  the 
drawer  of  the  Type  Collection  in  which  the  species  is  to  be 
found. 


i.     NATIVE   ELEMENTS. 

1.  Diamond (.115.  Dr.  73.) 

2.  Graphite (119.  Dr.  73-74.) 

3.  Sulphur (106.  Dr.  74-75.) 

7.  Tellurium (108.  Dr.  75.) 

8.  Arsenic (110.  Dr.  75.) 

9.  Allemontite (113.  Dr.  75.) 

10.  Antimony (112.  Dr.  75.) 

11.  Bismuth (113.  Dr.  75.) 

13.  Gold (122.  Dr.  76.) 

14.  Silver (129.  Dr.  76  77.) 

15.  Copper (145.  Dr.  77-78.) 

16.  Mercury (142.  Dr.  79.) 

20.  Platinum (139.  Dr.  79.) 


I.     SULPHIDES,  SELENIDES.  TELLURIDES,  ARSENIDES, 
ANTIMONIDES. 

26.  Realgar (111.  Dr.  79.) 

27.  Orpiment (111.*  Dr.  79.) 

28.  Stibnite (112.  Dr.  79.) 

34.  Molybdenite (108.  Dr.  80.) 
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GALENITE  GROUP.     ISOMETRIC,  HOLOHEDRAL. 

42.     Argentite (131.  Dr.  80.) 

45.  Galenite (160.  Dr.  80-82.) 

46.  Altaite (164.  Dr.  82.) 

54.     Chalcocite (146.  Dr.  82.) 

58.     Sphalerite (170.  Dr.  83-85.) 

63.     Alabandite (  Dr.  85.) 

CINNABAR-MILLERITE  GROUP.     HEXAGONAL  AND  RH0MB0HED. 

66.     Cinnabar (143.  Dr.  85.) 

70.  Millerite (181.  Dr.  86.) 

71.  Niccolite (182.  Dr.  86.) 

74.     Pyrrhotite (192.  Dr.  86.) 

78.     Bornite (148.  Dr.  86.) 

83.  Chalcopyrite (147.  Dr.  87.) 

84.  Stannite (176.  Dr.  88.) 

PYRITE  GROUP.  ISOMETRIC,  PARALLEL  HEM. 

85.  Pyrite (189.  Dr.  88-89.) 

87.     Smaltite (181.  Dr.  89.) 

89.    Cobaltite (182.  Dr.  89.) 

MARCASITE  GROUP.    ORTHORHOMBIC. 

96.  Marcasite (191.  Dr.  90.) 

97.  Lollingite (193.  Dr.  91.) 

98.  Arsenopyrite (192.  Dr.  91.) 

104.     Sylvanite (132.  Dr.  91.) 


III.     SULPHO-SALTS. 


130.  Jamesonite (164.  Dr.  91.) 

136.  Bournonite (149.  Dr.  92.) 

144.  Pyrargyrite (132.  Dr.  92.) 

145.  Proustite (133.  Dr.  92.) 

148.  Tetrahedrite (150.  Dr.  92-93.) 

149.  Tennantite.. (149.  Dr.  93.) 

153.  Stephanite (133.  Dr.  93.) 

158.  Enargite (149.  Dr.  93.) 
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IV.      HALOIDS. 

166.  Halite (243.  Dr.  97.) 

169.  Cerargyrite (134.  Dr.  97.) 

170.  Embolite (134.  Dr.  98.) 

175.  Flourite (227.  Dr.  98-100.) 

183.  Cryolite (216.  Dr.  100.) 

193.  Atacamite (150.  Dr.  100.) 

201.  Carnallite (224.  Dr.  100.) 

V.      OXIDES. 

210.     Quartz (253.    Dr.  101-109.) 

A.  Phenocrystalline  ok  Vitreous  Varieties — 
Rock  Crystal,  Amethyst,  Rose,  Smoky  Blue, 
Opalescent,  Milky,  Ferruginous,  with  enclos- 
ures. 

B.  Cryptocrystalline  Varieties — Chalcedony, 
Carnelian,  Chrysoprase,  Heliotrope,  Prase, 
Agate,  Geyserite,  Flint,  Hornstone,  Jasper. 

C.  Special  Varieties— Tabular  Quartz,  Pseu- 
domorphous,  Silicified  Wood,  Agatized  Wood, 
Quartzite,  Itacolumite. 

212.     Opal (259.     Dr.  109-112.) 

Varieties — Precious,  Common,  Jasp-Opal,  Wood- 
Opal,  Hyalite,  Tripoli,  Diatomaceous  Earth, 
Infusorial  Earth. 

224.     Cuprite (151.     Dr.  113.) 

228.     Zincite (171.     Dr.  113.) 

231.  Corundum (211.     Dr.  113-114.) 

232.  Hematite (193.     Dr.  114-117.) 

Also  Var.  Martite. 

233.  Ilmenite (195.     Dr.  117.) 

SPINEL  GROUP.     ISOMETRIC,  MAINLY  OCTAHEDRAL. 

234.  Spinel (213.     Dr.  117-118.) 

236.  Gahnite (214.  Dr.  118.) 

237.  Magnetite (196.  Dr.  118-119.) 

239.  Franklinite (197.  Dr.  120.) 

241.  Chromite (197.  Dr.  121.) 

243.  Hausmannite (207.  Dr.  121.) 

248.     Cassiterite (176.     Dr.  121-122.) 

250.     Rutile (179.     Dr.  122.) 

254.    Pyrolusite (206.    Dr.  122.) 
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Hydrous  Oxides. 

257.  Goethite (199.  Dr.  123.) 

258.  Manganite (207.  Dr.  123.) 

259.  Limonite (198.  Dr.  123-125.) 

261.  Bauxite (213.  Dr.  125.) 

262.  Brucite (223.  Dr.  125.) 

269.  Psilomelane (207.  Dr.  126.) 

Variety  Wad (208.  Dr.  126.) 

CARBONATES. 

CALCITE  GROUP.     RHOMBOHEDRAL. 

270.  Calcite (234.  Dr.  129-136.) 

Varieties— Marble,  Dr.  51,  Chalk,  Dr.  51,  Stalac- 
titic  and  Stalagmitic,  Dr.  52-54,  Tufaceous, 
Dr.  54. 

271.  Dolomite (238.  Dr.  137.) 

271A.Ankente (239.  Dr.  137.) 

272.  Magnesite (226.  Dr.  137.) 

273.  Siderite (203.  Dr.  138.) 

274.  Rhodochrosite (201.  Dr.  138-139.) 

275.  Smithsonite (172.  Dr.  139.) 

ARAGONITE  GROUP.     ORTHORHOMBIC. 

277.     Aragonite (237.  Dr.  140-141.) 

279.  Witherite (241.  Dr.  141.) 

280.  Strontianite (242.  Dr.  141.) 

281.  Cerussite (168.  Dr.  142-143.) 

288.  Malachite (154.  Dr.  143.) 

289.  Azurite (156.  Dr.  144.) 

296.     Natron (249.  Dr.  144.) 

303.    Zaratite (185.  Dr.  144.) 

SILICATES. 
A.    Anhydrous  Silicates. 

FELDSPAR  GROUP. 

313.     Orthoclase   (300.  Dr.  147.) 

Varieties — Adularia  and  Common  Orthoclase. 

313A.  Perthite ( — .  Dr.  148.) 

315.  Microcline (300.  Dr.  48-149.) 

316.  Albite 1(296-299.     Fori 

317.  Oligoclase ^    all  four  species   ^  Dr.  149-151.) 

319.  Labradorite ,     rf  plagioclase>)   I 

320.  Anorthite J  J 

321.  Leucite (295.  Dr.  151.) 
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PYROXENE  GROUP. 

323.  Enstatite (264.  Dr.  151.) 

324.  Hypersthene (264.  Dr.  151.) 

325.  Pyroxene (265.  Dr.  152-153.) 

Varieties — Diopside,  Hedenbergit,  Augite. 

326.  Acmite (268.  Dr.  154.) 

327.  Spodumene (269.  Dr.  154.) 

329.  Wollastonite (265.  Dr.  154.) 

330.  Pectolite (315.  Dr.  155.) 

335.     Rhodonite (268.  Dr.  155.) 

AMPHIBOLE  GROUP. 

338.     Amphibole (270.  Dr.  156-159.) 

Varieties — Tremolite,  Actinolite,  Nephrite,  As- 
bestos, Mountain  Cork,  etc.,  Edenite,  Par- 
gasite,  Hornblende. 

341.     Crocidolite (273.  Dr.  159.) 

VARIOUS  GROUPS. 

344.     Beryl (274.  Dr.  160.) 

353.     Iolite (287.  Dr.  160.) 

357.     Nep1  elite (293.  Dr.  160.) 

362     Sodalite (294.  Dr.  161.) 

370.     Garnet (278.  Dr.  161-163.) 

Varieties — A.  Grossularite;  B.  Pyrope;  C.  Al- 
mandite;  E.  Andradite;  F.  Uvarovite. 

376.     Chrysolite  or  Olivine (277.  Dr.  164.) 

381.     Willemite (173.  Dr.  164.) 

383.    Dioptase  (156.  Dr.  164.) 

386.  Meionite (293.  Dr.  164.) 

387.  Wernerite (292.  Dr.  165.) 

391.     Melilite (283.  Dr.  165.) 

393.  Vesuvianite (282.  Dr.  165.) 

394.  Zircon (281.  Dr.  166.) 

397.  Topaz (309.  Dr.  166.) 

398.  Andalusite (306.  Dr.  167.) 

399.  Sillimanite (307.  Dr.  167.) 

400.  Cyanite (308.  Dr.  167-168.) 

401.  Datolite (311.  Dr.  168.) 

406.  Zoisite (285.  Dr.  169.) 

407.  Epidote (283.  Dr.  169-170.) 

408.  Piedmontite (284.  Dr.  170.) 

409.  Allanite  ..._, (284.  Dr.  170.) 

410.  Axinite (286.  Dr.  170.) 

411.  Prehnite (317.  Dr.  170.) 
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415.     Chondrodite (303.  Dr.  171.) 

423.     Calamine (174.  Dr.  171-172.) 

426.     Tourmaline (304.  Dr.  172-174.) 

428.    Staurolite (313.  Dr.  174.) 

B.     Hydrous  Silicates. 

ZEOLITE    DIVISION. 

435.     Apoph  yllite (316.  Dr.  177.) 

438.     Heulandite (325.  Dr.  177-178.) 

441.  Phillipsite (324.  Dr.  178.) 

442.  Harmotome (323.  Dr.  178.) 

443.  Stilbite (324.  Dr.  178-179.) 

447.     Chabazite (322.  Dr.  179-180.) 

450.     Analcite (322.  Dr.  180.) 

453.     Natrolite (321.  Dr.  180-181.) 

455.  Mesolite_- (321.  Dr.  181.) 

456.  Thomsonite (320.  Dr.  181.) 

MICA  GROUP. 

458.     Muscovite (288.  Dr.  181-184.) 

460.     Lepidolite (280.  Dr.  184.) 

462.     Biotite (291.  Dr.  184-185.) 

462A.Phlogopite (290.  Dr.  186.) 

CLINTONITE  (BRITTLE  MICA)  GROUP. 

464.     Margarite (341.  Dr.  186.) 

466.  Chloritoid (341.  Dr.  186.) 

467.  Phyllite (341.     Dr.  186.) 

467.  Ottrelite (341.     Dr.  187.) 

CHLORITE  GROUP. 

468.  Clinochlore (339.     Dr.  187.) 

Variety  — Ripidolite. 

468.  Ripidolite (340.     Dr.  187.) 

468  A.  Penninite (339.     Dr.  187.) 

469.  Prochlorite (340.     Dr.  187.) 

480.    Jefferisite (339.     Dr.  188.) 


481.     Serpentine (329.  Dr.  188-189.) 

Varieties — Common,  Williamsite,  Chrysolite,  Pic- 
rolite. 

483.  Genthite  (185.  Dr.  189.) 

483A.Garnierite (185.  Dr.  189.) 

484.  Talc_._. (326.  Dr.  190.) 

485.  Sepiolite (328.  Dr.  190.) 


COLORADO  STATE  SCHOOL  OF  MINES. 


61 


DIVISIONS   IV.    AND    V. 

492.     Kaolinite (332.  Dr.  190.) 

497.     Pyrophyllite (328.  Dr.  191.) 

504.     Chrysocolla (157.  Dr.  191.) 

TITANO-SILICATES,  TITANATES. 

510.    Titanite (312.  Dr.  191-192. 

514.     Astrophyllite (292.  Dr.  192.) 

519.     Dysanalite (234.  Dr.  192.) 

NIOBATES,  TANTALATES. 

525.     Columbite (201.  Dr.  195.) 

529.     Samarskite (221.  Dr.  195.) 

537.    Monazite (222.  Dr.  195.) 


PHOSPHATES,   ARSENATES,   VAVADATES,   ANTIMONATES. 

APATITE  GROUP. 

549.  Apatite (233.  Dr.  196.) 

550.  Pyromorphite (167.  Dr.  197.) 

551.  Mimetite (167.  Dr.  197.) 

552.  Vanadinite (168.  Dr.  197.) 

BELONGING  TO  VARIOUS  GROUPS. 

573.  Dufrenite (203.  Dr.  197.) 

574.  Lazulite (218.  Dr.  197.) 

597.    Vi  vianite (202.  Dr.  198.) 

601.     Erythrite (184.  Dr.  198.) 

639.    Wavellite (220.  Dr.  198-199.) 

642.     Turquois (219.  Dr.  199.) 

BORATES. 

698.     Boracite (225.  Dr.  199.) 

704.     Colemanite (231.  Dr.  199.) 

707.  Borax (246.  Dr.  199.) 

708.  Ulexite (231.  Dr.  200.) 

SULPHATES,   CHROMATES,   ETC. 

716.     Thenardite (246.  Dr.  200.) 
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BARITE  GROUP. 


719.  Barite (240.  Dr.  200-201.) 

720.  Celestite (242.  Dr.  202.) 

721.  Anglesite (165.  Dr.  202-203.) 

722.  Anhydrite (230.  Dr.  203.) 


725.     Crocoite (166.     Dr.  203.) 

733.     Hanksite (249.     Dr.  203.) 


HYDROUS  SULPHATES. 


746.     Gypsum (229.     Dr.  204-205.) 

800.    Alunite (217.    Dr.  206.) 


TUNGSTATES,   MOLYBDATES. 

812.     Wolframite (200.    Dr.  206.) 

818.     Wulfenite (166.     Dr.  206.) 


VIM.      HYDROCARBON   COMPOUNDS. 


Ozocerite (347.  Dr.  207.) 

Succinite (348.  Dr.  207.) 

Copalite (349.  Dr.  207.) 

Petroleum (344.  Dr.  207.) 

Asphaltum ..(349.  Dr.  207.) 

Elaterite.__._ (347.  Dr.  207.) 

Albertite (349.  Dr.  207.) 

Gilsonite ( — .  Dr.  208.) 

Anthracite (350.  Dr.  208.) 

BitumiDous  Coal (351.  Dr.  208-209.) 

Cannel  Coal ( — ,  Dr.  208.) 

Lignite (351.  Dr.  208.) 

Jet (352.  Dr.  209.) 


P. 

998. 

p. 

1002. 

p. 

1007. 

p. 

1015. 

p. 

1017. 

p. 

1018. 

p. 

1020. 

p. 

1020. 

p. 

1021. 

p. 

1021. 

p. 

1022. 

p. 

1022. 

p. 

1022. 
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MINERALS  OFFERED  FOR  EXCHANGE. 

Willimite  crystals,  Franklin  Furnace,  New  Jersey. 
Copper  in  calcite,  Keweenaw  Point,  Lake  Superior. 
Copper    in   Calumet  and  Hecla  conglomerate,   same 
place. 

Copper  crystallized,  same  place. 

Garnets    partly    altered    to    chlorite,    Michigamme, 
Michigan. 

Garnets  like   the   above   enclosed  in  chlorite  schist, 
same  place. 

Kubellite  in  lepidolite,  San  Bernardino  County,  Cali- 
fornia. 

Khodochrosite  with  good  color,  Yallecita  Basin,  San 
Juan  Mountains,  Colorado. 

Enargite,  massive    and    crystallized,    National    Belle 
Mine,  Eed  Mountain,  San  Juan  Mountains,  Colorado. 

Graphic  granite  in  large  pieces  and  in  quantity,  Clear 
Creek,  Colorado. 

Natrolite,  Golden,  Colorado. 
Chabazite,  Golden,  Colorado. 
Thomsonite,  Golden,  Colorado. 
Calcite,  crystallized,  Rockland,  Maine. 
Hanksite    crystals,     Borax     Lake,     San     Bernardino 
County,  California. 

Orthoclase  crystals,  Kokomo,  Colorado. 
Botryoidal  chalcedony,  Ute  Creek,  Hinsdale  County, 
Colorado. 

Green    chalcedony,     Ute    Creek,    Hinsdale    County, 
Colorado. 

Milk  opal,  Ute  Creek,  Hinsdale  County,  Colorado. 
Pyrolusite,  Yirginia,  Minnesota. 
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Malachite  and  azurite,  Bisbee,  Arizona. 

Sylvanite    and    other    tellurides,     Boulder 
Colorado. 

County, 

Prehnite,  near  Duluth,  Minnesota. 

Chert,  Balfour,  Colorado. 

Microcline  crystals,  Florissant,  Colorado. 

Laumontite,  near  Duluth,  Minnesota. 

Smoky  quartz,  Florissant,  Colorado. 
Silicined  wood,  Golden,  Colorado. 

Crystals  of  native  tellurium  (about  one-fourth  inch), 
Boulder  County,  Colorado. 

Muscovite,  figured  with  enclosed  iron    oxides,    very 
fine,  Saratoga,  Wyoming. 

ROCKS  AND   FOSSILS. 

Crinkled    mica  schist,  Van  Bibber  Creek, 

Jefferson 

County,  Colorado. 

Flint     conglomerate,     Green     Mountain, 

Jefferson 

County,  Colorado. 

Potsdam   sandstone    showing  ripple  marks, 

Portage 

Entry,  Houghton  County,  Michigan. 
Gabbro,  Duluth,  Minnesota. 

Melaphyre,  Houghton,  Michigan. 

Basalt,  Table  Mountain,  Golden,  Colorado. 

Fossil  leaves  from  the  tertiary  and  Jurassic 

,  Golden, 

Colorado. 
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PHYSICS. 

The  course  in  Physics  is  given  by  lectures  and  recita- 
tions accompanied  by  practical  work  in  the  laboratory. 
The  course  embraces  molecular  physics,  gravitation, 
mechanics  of  liquids  and  gases,  elementary  machines, 
acoustics,  the  theory  of  heat  and  of  the  steam  engine,  and 
the  general  principles  of  light.  The  third  term  is  devoted 
chiefly  to  an  elementary  course  in  electricity  and  magnetism. 
Three  hours  per  week  for  three  terms  are  given  to 
work  in  the  laboratory.  During  the  first  part  of  the  course 
the  student  acquires  facility  in  the  use  of  the  instruments 
and  accuracy  in  measurement,  which  fit  him  for  the  other 
work  in  the  laboratory. 

The  object  of  the  laboratory  work  is  not  original 
research,  but  the  acquirement  of  a  certain  familiarity  with 
the  subject  which  this  work  alone  can  give.  The  experi- 
ments are  quantitative  and  are  selected  with  the  view  of 
illustrating  the  fundamental  principles  of  the  subject 
rather  than  of  devoting  the  student's  whole  time  to  elab- 
orate determinations  of  a  few  constants.  No  advanced 
course  in  physics  is  required,  a  good  foundation  knowledge 
of  the  subject  being  all  that  is  aimed  at. 

The  text-books  used  in  the  laboratory  are  Glazebrook 
and  Shaw's  Practical  Physics,  Stewart  and  Gee's  Practical 
Physics,  Pickering's  Physical  Manipulations,  Ayrton's 
Practical  Electricity,  besides  a  list  of  references  to  more 
extensive  works. 

The  laboratory  is  supplied  with  numerous  duplicates 
of  the  various  pieces  of  apparatus  required. 
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ELECTRICAL  ENGINEERING. 


The  course  in  Electrical  Engineering  is  intended  to 
cover  both  the  theoretical  and  practical  parts  of  the  subject. 
It  is  adapted  to  the  needs  of  the  State  by  the  devotion  of 
much  time  to  the  applications  of  electricity  to  mining  and 
metallurgy. 


DYNAMO    ROOM. 


In  the  third  and  fourth  years,  work  in  Mechanical 
Engineering  forms  a  considerable  part  of  the  course.  Tests 
of  steam  engines,  boilers  and  water  wheels  are  made  from 
time  to  time.  The  engine  is  fitted  up  for  testing,  as 
is  the  eighty  horse-power  boiler  furnishing  steam  to 
Engineering  Hall.  The  course  in  Electrical  Units  and 
Measurements  consists  of  lectures  on  the  theory  and  value 
of  the  units  of  the  science  and  the  modern   methods  of 
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measurement.     Four  hours  per  week  are  devoted  to  work 
in  the  laboratory. 

The  course  in  the  Distribution  of  Electricity  embraces 
distribution  for  lighting  and  the  various  systems  for  the 
transmission  of  power. 

Lectures  on  the  theory  and  design  of  Dynamo-Electric 
Machinery  will  occupy  the  student  live  times  a  week  during 
the  fourth  year.  Two  full  afternoons  per  week,  in  addition, 
will  be  devoted  to  work  in  the  laboratory  and  in  the  designing 
room.  Alternate  currents  and  alternate  current  transform- 
ers occupy  a  large  portion  of  the  time  during  this  year. 

The  laboratory  work  of  the  fourth  year  consists  of 
insulation  and  capacity  tests,  measurement  and  location  of 
faults,  determination  of  magnetization  curves  of  iron  and 
steel,  determination  of  characteristic  curves  of  various 
machines,  and  of  tests  of  dynamos  and  motors,  as  well  as 
standardizing  and  calibrating  various  instruments. 

Besides   the   space   occupied   by  the  general    lecture 
room  and  the  Physical  Laboratory,  a  large  room  is  fitted 
up  on  the   second   floor   for  work  in  Photometry.     The 
various  experimental  machines  are  belted  to  pulleys  on  a 
jack  shaft,  driven  by  the  engine   in   the    dynamo   room. 
The  instruments  for  use  in  testing  are  in  a  smaller  room 
adjoining,   where  the  marble  switchboard  and    the  large 
resistance  coils  are  also  placed.     Separate  wires  run  to  each 
room  from  both  the  alternate  and  continuous  current  cir- 
cuits and  also  from  the  sixty-cell  accumulator  presented 
by  the  Carpenter  Electric  Storage  Company.     The  rooms 
on  the  north  side  of  the  building,  devoted  to  electrical 
measurements,  have  little  iron  used  in  their  construction, 
while  the  room  designed  for  magnetic  measurements  has 
none.     These  rooms  are  equipped  with  piers,  non-inductive 
resistances,  gas,  water  and  direct    connections  to  all  the 
currents,  besides   the   ordinary   galvanometers,   resistance 
boxes,  balances  and  other  instruments. 
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The  department,  in  addition  to  these  appliances,  is 
well  equipped  with  high-grade  galvanometers  and  the 
ordinary  apparatus  for  electrical  measurements.  Cradle 
and  absorbtion  dynamometers  and  Watt  meters  enable 
efficiency  tests  to  be  conveniently  made.  Kelvin  balances, 
electrostatic  volt  meters,  ammeters  and  volt  meters  of 
various  makes,  form  part  of  the  equipment. 

Through  the  kindness  of  Mr.  Irving  Hale,  the  depart- 
ment has  been  presented  with  a  twenty-live  horse-power 
motor. 

To  Mr.  Paul  Webster,  a  former  student  of  the  insti- 
tution, the  department  is  indebted  for  a  small  steam  engine. 

Additions  are  being  constantly  made  and  during  the 
past  school  year  have  been  the  largest  in  the  history  of 
the  school. 


APPLIED  MECHANICS. 


Beginning  with  the  third  year  the  study  of  Applied 
Mechanics  is  pursued  in  its  various  branches  of  Statics, 
Kinematics  and  Dynamics,  with  the  purpose  of  giving  the 
student  a  broad  comprehension  of  the  relation  of  forces 
acting  upon  matter  at  rest  or  in  motion.  Investigations 
concerning  these  are  carried  on  by  analytical  and  graphic 
methods,  and  the  laws  governing  balanced  forces,  forces  in 
motion,  frictional  forces  and  kindred  subjects  are  investi- 
gated. 

In  the  latter  part  of  the  third  year  the  study  of 
Mechanism  and  Machine  Dynamics  is  introduced.  A 
careful  analysis  of  the  various  motions  with  a  graphic 
study  of  resistance  in  machines,  prepares  the  student  for 
the  critical  examination  of  practical  working  machines. 
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A  study  of  the  strength  of  materials  is  pursued  dur- 
Lg  the  entire  fourth  year,  comprising  a  careful  study  of 
the  effects  of  stresses  and  strains  and  the  proper  limits  of 
safety  in  their  use.  In  connection  with  this  each  student 
is  required  to  make  a  series  of  definite  tests  of  wrought 
iron,  steel,  cast  iron  and  wood  in  tension,  compression 
and  bending. 

A  Kiehle  testing  machine  of  one  hundred  thousand 
pounds  capacity,  cross  breaking  machine,  cement  testing 
appliances  with  various  lathes  and  bench  tools  for  prepar- 
ing specimens,  afford  opportunities  for  independent  re- 
search, as  well  as  for  class  drill  and  illustration. 

During  a  part  of  the  fourth  year  the  study  of  Prime 
Movers,  particularly  steam  engines  and  boilers,  occupies 
the  students'  attention.  In  this  connection  the  combus- 
tion of  fuel,  with  designing  of  stacks  and  furnaces,  is 
treated.  A  course  of  Thermodynamics  is  also  pursued  in 
the  fourth  year. 

Designing  of  machinery  for  special  purposes  will  be 
pursued  under  direction  of  the  instructor,  particular  atten- 
tion being  given  to  the  study  of  gearing,  transmission  of 
power  by°belt  and  wire  cable,  boxes,  shafting,  fly-wheels 
and  governors. 

To  more  fully  acquaint  the  student  with  the  most 
approved  forms  of  mining,  reducing  and  smelting  ma- 
chinery in  use,  visits  will  be  made  to  large  manufactories 
of  machinery  at  shops  or  warehouses,  neighboring  mines 
and  smelting  plants. 
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CIVIL  ENGINEERING. 


The  course  of  study  in  Civil  Engineering  has  been 
planned  to  meet  the  professional  needs  of  the  mining 
engineer  as  well  as  those  of  the  civil  engineer.  Thus, 
while  the  students  in  both  courses  take  all  the  work  in 
surveying,  applied  mechanics,  graphics  and  structural 
designing,  students  who  are  candidates  for  the  degree  of 
Civil  Engineer  have  special  lines  of  work  laid  out  for  them 
from  the  beginning  of  the  winter  term  of  the  Sophomore 
year.  They  drop  their  chemical  work  at  that  time.  The 
facilities  for  instruction,  illustration,  experimental  work 
and  research-  are  thought  to  equal  those  of  any  institution 
west  of  the  Mississippi.  The  full  course  of  study  begins 
in  the  Junior  year  with  the  study  of  applied  mechanics, 
surveying,  theory  and  practice  of  framed  structures,  and 
designing  masonry  structures.  Two  afternoons  per  week 
during  the  first  term  are  devoted  to  making  the  complete 
detail  measurements  and  drawings  of  some  railway  or 
highway  bridge  in  order  to  familiarize  the  student  with 
structural  forms  and  details.  Other  afternoons  are  taken 
up  in  the  drafting  room  with  such  subjects  as  tinting  and 
shading,  pen  topography,  colored  topography,  etc. 

In  connection  with  designing  of  masonry  structures, 
the  subjects  of  foundations  of  all  kinds,  cements,  building 
stones,  etc.,  are  investigated  and  each  student  makes  de- 
signs of  stone  arches,  chimneys  and  retaining  walls. 

A  large  part  of  the  fourth  year  is  devoted  to  design- 
ing and  investigation  of  framed  structures,  such  as  roofs, 
railway  and  highway  bridges  and  long  arch  bridges  of  steel. 
A  complete  study  is  also  made  of  the  various  systems  of 
sewage  disposal,  water  supply  and  sanitary  improvements  of 
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cities  and  towns.  The  candidate  for  the  degree  of  Civil  Engi- 
neer is  expected  to  show  special  aptitnde  in  mathematics,  and 
pursues  a  course  of  study  in  higher  engineering  problems. 
Theory  and  practice  are  combined  wherever  possible, 
and  the  student  placed  on  his  own  responsibility,  so  that 
our  graduates,  aided  by  such  technical  and  practical  training 
as  they  have  obtained,  will  develop  into  useful  investigators 
and  constructors. 


SURVEYING. 


The  instruction  in  this  subject  is  both  theoretical  and 
practical,  the  aim  being  to  convey  to  the  mind  of  the 
student  a  broad  understanding  of  the  subject  and  its 
applications  in  the  professional  work  of  the  Mining  and 
Civil  Engineer.  As  a  means  to  this  end,  the  institution 
is  well  supplied  with  the  necessary  instruments  for  held 
practice.  Among  these  may  be  mentioned  one  complete 
mining  transit  with  side  telescope,  one  complete  mining 
transit  with  combination  top  telescope  and  solar  attach- 
ment, one  triangulation  transit,  three  complete  engineer's 
transits  with  solar  attachments,  four  engineer's  levels,  one 
needle  compass,  one  three-hundred-foot  steel  tape,  standard- 
ized, and  all  the  necessary  accompanying  apparatus  for 
Held  and  office  use,  such  as  chains,  tapes,  stadia  boards, 
level  rods,  etc.  The  classes  are  first  instructed  in  the 
adjustments  of  the  various  instruments,  and  each  student 
required  to  perform  and  thoroughly  understand  the  under- 
lying principle  of  each. 

The  subject  of  Land  Surveying  is  then  taken  up  and 
various  problems  solved,  in  the  office  and  field,  relative  to 
areas,  subdivisions  of  land  and  retracing  of  section  and 
township  lines  of  the  government  land  surveys. 

In  Topographical  Surveying,  each  class  makes  a  com- 
plete survey  and  contour  map  of  a  portion  of  the  City  of 
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Golden,  using  the  transit  and  stadia  method ;  in  addition 
to  this,  contour  maps  are  made  of  several  promising 
reservoir  sites,  and  from  these,  preliminary  estimates  of 
capacity  made  and  compared.  In  City  Surveying,  classes 
are  instructed  in  the  laying  out  of  cities  and  towns,  sur- 
veys of  new  subdivisions,  street  improvements,  giving  of 
grades,  etc.,  together  with  such  applications  of  each  in  the 
field  as  time  will  allow. 

In  Geodetic  Surveying,  classes  are  instructed  in  the 
outlines  of  that  subject,  the  different  kinds  of  triangula- 
tion,  description  of  the  U.  S.  Coast  Survey  base  apparatus 
and  the  establishment  of  stations  and  signals.  A  base  line 
is  measured  with  a  three-hundred -foot  steel  tape  and  all 
corrections  made  so  as  to  eliminate  errors  of  sag  and  pull. 
To  this  is  hinged  a  system  of  triangulation  of  the  neigh- 
boring peaks  and  all  angles  measured  and  adjusted,  and 
distances  computed. 

In  Railroad  Surveying,  classes  are  instructed  in  the 
theory  of  curves  of  different  kinds,  running  of  levels  and 
the  measurement  of  earthwork.  Considerable  time  is 
devoted  in  the  field  to  a  projected  line  with  preliminary 
and  location  surveys,  topography,  cross-sectioning  and 
preliminary  and  final  estimates  of  earthwork. 

In  Mine  Surveying,  various  problems  relative  to 
underground  surveying  are  solved,  especial  attention  beino- 
paid  to  those  which  present  peculiar  difficulties  and  require 
careful  instrumental  work  and  computations.  A  complete 
survey  is  made  of  some  mine  in  the  neighborhood  and  each 
student  required  to  make  all  the  computations  and  plat  the 
field  notes.  Each  student  is  also  required  to  make  a  survey 
of  several  intersecting  mining  claims,  together  with  such 
computations  as  would  be  necessary  for  a  patent  survey. 

Each  student,  during  the  course,  is  required  to  make  a 
determination  of  the  true  meridian  by  an  observation  on  the 
pole  star,  and  check  the  same  by  the  methods  of  direct 
observation  on  the  sun  and  solar  attachment  to  the  transit. 
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DRAUGHTING. 


It  is  the  object  in  this  department  to  first  give  a 
:horough  grounding  in  all  the  more  elementary  parts  of 
Mechanical  Drawing,  and  to  follow  this  with  their  appli- 
cation in  the  most  practical  way  possible  in  a  technical 
ichool. 


SOPHOMORE  DRAUGHTING  ROOM. 


The  student  is  first  taught  the  proper  way  of  using 
is  instruments,  preparing  his  sheets,  etc.,  and  then  given 
Ihe  simplest  of  geometrical  figures,  to  cultivate  some  skill 
[a  their  use.  At  this  time,  individual  instruction  is  given 
ach  student. 

The  work  then  leads  into  the  more  difficult  elements 
f  drawing,  including  line  shading  and  tinting,  together 
dth  lettering,  and  no  student  is  allowed  to  proceed  who 
annot  neatly  execute  at  least  two  alphabets  in  free-hand. 
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Then  follows  all  the  more  difficult  work,  in  projec- 
tions and  intersections,  interspersed  with  representative 
practical  problems,  to  show  the  direct  application  to  actual 
work.  The  elements  of  all  the  methods  of  representing 
objects  upon  one  plane  including  true  perspective,  com- 
pletes the  purely  elementary  work. 

In  all  this  work,  as  in  the  more  advanced,  no  grades 
are  given.  Each  drawing  must  be  up  to  a  certain  standard, 
such  as  would  hold  in  any  well  regulated  drawing  office, 
before  being  accepted,  it  being  considered  that  under  these 
conditions  all  drawings  are  of  the  same  rank,  except  as  to 
artistic  effect,  which  is  not  considered  a  requisite  of  pure 
Mechanical  Drawing. 

The  advanced  drawing  is  all  of    a  practical   nature. 
The  elements  which  have  been  thoroughly  mastered  in  the  j| 
previous    years,   are    here   combined,  and    none    but    the 
methods  used   in   the  best  American  drawing  offices  are 
followed. 

To  this  end,  the  drawing  rooms  have  been  equipped  .. 
with  the  most  efficient  appliances.  The  Freshmen  have  1 
large,  rigid  drawing  tables,  with  ample  room  for  each 
individual,  and  the  advanced  classes  have  improved  indi- 
vidual tables,  adjustable  in  every  way,  the  light  being 
reflected  from  the  perfectly  white  walls,  giving  a  mild 
diffused  light,  much  preferred  to  strong  direct  light. 

The  blue -print  room  is  modern  and  complete  in  every 
way,  and  students  are  taught  to  make  prints  either  from 
tracings  or  direct  from  the  bond  papers  now  so  much  used 
in  many  offices. 

The  work  by  years  is  as  follows : 

FRESHMAN   YEAR." 

Use  of  drawing  instruments,  mounting  sheets,  etc. 
This  includes  the  proper  selection  of  instruments,  testing: 
and  care  of  pen  points,  and  like  details,  all  of  great 
importance  to  the  beginner.     Plain  geometrical  problems, 
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simple  projections  and  intersections;  plans,  elevations  and 
sections,  exercises  in  lettering,  both  free-hand  and  with  the 
instruments;  line  shading,  tinting  and  shading  with  tints; 
with  applications  of  each  as  in  working  drawings.  The 
drawing  of  problems,  including  Spherical  Projections,  and 
Shades  and  Shadows. 

SOPHOMORE  YEAR. 

Mechanical,  Cavalier  and  Isometric  Projections;  true 
i perspective;  the  construction  of  detail  drawings,  of  simple 
parts  of  machines,  etc.,  particular  attention  being  given  to 
tthe  making  of  complete  and  perfectly  plain  drawings 
according  to  the  best  American  practices.  This  includes 
work  on  bond  paper  and  tracing  linen,  and  complete 
instructions  are  given  in  the  details  of  blue  printing. 

JUNIOR  YEAR. 

The  work  resembles  that  of  the  latter  part  of  the 
previous  year,  with  the  exception  that  more  responsibility 
is  thrown  upon  the  student.  Drawings  of  complete 
machines  or  structures,  together  with  details,  are  made, 
in  which  more  or  less  originality  is  required. 

ORIGINAL  WORK. 

Instruction  in  Draughting;,  so  far  as  concerns  manual 
skill  and  the  principles  of  projections  and  perspective,  ends 
jwith  the  first  term  of  the  Junior  year. 

From  this  time  until  graduation  the  draughting  work 
|  of  any  course  consists  of  special  work  undertaken  according 
to  the  suggestions  of  the  Professors  having  in  charge  the 
technical  lines  of  the  Senior  and  Junior  classes. 

Mining  projects,  metallurgical  plants,  steam  or  elec- 
trical machinery,  and  in  short,  any  practical  designs  to  be 
worked  out  or  illustrated,  are  assigned  to  members  of  the 
two  upper  classes,  as  applications  of  knowledge  or  manual 
skill  already  acquired. 
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MINING  AND  METALLURGICAL  EXCURSIONS, 


An  important  part  of  the  work  of  the  institution 
consists  in  visiting  mines,  smelters,  power  plants  and  other 
works,  where  the  processes  lectured  upon  may  be  seen  in 
actual  operation. 

Trips  of  this  description  have  been  made  in  past 
years  to  Aspen,  Leadville,  Central  and  Idaho  Springs,  in 
Colorado,  and  to  the  Michigan  copper  and  iron  mines 
(Summer  of  1893). 

In  the  line  of  Coal  Mining  and  Economic  Geology, 
excursions  have  been  made  to  El  Moro  and  Trinidad, 
Canon  City  and  the  local  mines  (near  Golden). 

Metallurgical  trips  to  the  smelters  at  Denver  and 
vicinity  are  quite  frequent,  while  Pueblo  and  Leadville 
have  also  been  included  in  longer  trips,  the  iron  and  steel 
works  at  Pueblo  being  among  those  inspected. 

Geological  excursions  have  also  been  frequent,  and 
although  chiefly  confined  to  a  radius  of  ten  miles  from 
Golden,  have  been  extended  to  Boulder  County,  also  to  El 
Paso  (Pike's  Peak  region),  and.  to  the  southern  portion  of 
the  State. 

On  these  trips,  low  traveling  rates  are  secured  for  the 
students,  and  though  they  cannot  be  made  obligatory,  they^ 
are  strongly  recommended  to  all,  as  presenting  practical 
advantages  too  great  to  need  any  arguments  in  their  favor 
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LIBRARY. 


The  Library  contains  between  three  and  four  thousand 
volumes,  mostly  standard  scientific  and  technical  works, 
thouoii  history  and  travels  are  not  neglected.  Its  cost  per 
volume,  as  must  be  the  case  with  scientific  works,  has 
been  large. 

Complete  sets  of  the  transactions  of  the  institutes  of 
mining  engineers  and  of  civil  engineers,  association  of 
engineering  societies,  journals  of  chemistry,  electricity  and 
metallurgy,  and  many  technical  cyclopedias  in  various  lines 
have  recently  been  added. 

Students  have  free  access  to  the  Library,  which  can 
be  used  as  a  reading  room  at  all  hours. 


FIELD  WORK  AND   PUBLICATIONS. 


Since  1885  the  school  has  undertaken  the  work  of  a 
Geological  Survey  and  Mining  Bureau.  Reports  were 
published  in  1885,  1886,  1887  and  1889.  The  minerals 
and  ores  collected  are  retained  in  the  collection  of  the 
institution.  The  contributions  hitherto  published,  in  the 
reports  above  mentioned,  have  been  as  follows: 

AUTHOK.  DATE.  SUBJECT. 

A.  A.  Blow,  C.  E.  1887.     Ore  Chutes  and  Recent 

Developments  on 
Iron  Hill,  Leadville. 

Mineral  Resources  of 
Boulder  County. 

Preliminary  Notes  on 
the  Iron  Resources 
of  Colorado. 


P.  H.  Van  Diest,  E.  M.     1886. 


Prof.  Regis  Chauvenet.      1885. 
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AUTHOR. 

DATE. 

SUBJECT. 

Prof. 

Regis  Chauvenet. 

1886. 

Notes  on  Iron  Deposits 
of  Northern  Colo- 
rado. 

u 

u                  u 

1887. 

Iron  Resources  of  Gun- 
nison County. 

Prof. 

Arthur  Lakes. 

1885. 

Reports  on  Trinidad  and 
Crested  Butte  Coal. 

u 

u               u 

1886. 

Geology  of  the  Aspen 
Mining  District. 

u 

u                u 

1887. 

Geology  of  Colorado  Ore 
Deposits. 

a 

a                u 

1889. 

Geology     of     Colorado 

Prof.  Magnus  C.  Ihlseng. 


1885. 

1885. 


1886. 


u 

a                       a 

1887. 

Prof. 

George  C.  Tilden. 

1886. 

a 

a                         a 

1887. 

Prof. 

Benjamin  Sadtler. 

1889. 

Prof. 

Louis  C.  Hill. 

1892. 

The  San  Juan  Region. 
Oil  Fields   of  Fremont 

County. 
The  Present  Mining  Law 

Chaos. 
Notes  on  Leadville. 
Mining    Notes    from 

Eagle  County. 
Western  Assay  Methods. 
Colorado  Cokes. 
Present  Applications  of 
Electricity  to  Mining 
in  Colorado. 
Metallurgical  Treatment 
of  Low- Grade  Ores. 
During  the  year  1891,  Prof.  Tilden  undertook  and 
executed  a  large  number  of  water  analyses  from  the  wells 
and  water  supply  of  Denver.     The  wells  alone  included  in 
this  investigation  numbered  over  three  hundred. 

These  publications  are  issued  as  the  means  of  the 
institution  will  permit,  no  special  appropriation  for  either 
field-work  or  printing  having  ever  been  made  by  the  State. 


Prof.  Edmund  B.  Kirby.      1894. 
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BUILDINGS. 


(i).     BUILDING   OF   i88o-'82. 

The  combined  building,  1880-'82,  has  the  main 
dimensions  of  100x70  feet,  two  stories,  and  basement 
extending  under  most  of  the  space. 

The  Kiehle  testing  machine  (see  "Mechanics"),  stands 
in  the  south  basement,  and  is  run  by  electric  motor  con- 
nected with  the  storage  battery. 

One  of  the  two  rooms  for  furnace  assaying  is  also  in 
this  basement,  which  contains  besides,  rooms  for  testing  of 
material  and  for  the  storage  of  laboratory  supplies. 

The  main  floor  is  wholly  occupied  by  chemical 
laboratories,  assay  rooms,  balance  rooms,  and  rooms  for  the 
storage  and  issue  of  apparatus.      (See  "  Chemistry.") 

The  second  floor  contains  the  lecture  room  for  mathe- 
matics (excepting  Freshman  year).  This  room  is  at  the 
north  end  of  the  building,  dimensions  21x44  feet.  The 
lecture  room  for  general  chemistry  (35x35)  is  next  in 
order,  having  an  annex  room  for  apparatus. 

A  special  laboratory  (35x25)  is  also  upon  this  floor, 
the  remainder  of  whose  space  is  occupied  by  several  small 
rooms  for  storage  and  apparatus  of  various  kinds. 

(2).      BUILDING   OF    1890. 

This  building  is  connected  with  that  of  1882  by 
passages  on  every  floor.  Its  length  is  one  hundred  feet, 
its  width  varies  from  fifty-seven  to  sixty-eight  feet.  Its 
basement  contains  the  gymnasium  (q.  v.)  lavatories,  shower 
bath,  work-shop,  steam -heating,  boiler  and  gas  apparatus. 

The  first  floor  contains  the  offices  of  the  President  and 
Kegistrar,  library  and  reading  room,  on  one  side  of  the 
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main  hall.  The  space  on  the  other  side  (65x40),  hitherto 
devoted  to  physics,  is  now  occupied  by  the  department  of 
geology  and  mineralogy.  It  is  divided  into  two  rooms, 
one  (22x40)  for  the  museum,  the  other  (40x43)  is  the. 
working  department  and  lecture  room,  containing  all  the 
collections  and  appliances  used  for  instruction  in  geology, 
mineralogy,  lithology  and  blow-piping. 

The  second  floor  is  divided  into:  (1.)  Lecture  room 
(35x20)  for  metallurgy  and  mining,  containing  also  the 
collections  and  models  for  this  department,  and  the  arc 
lantern  for  exhibition  of  the  numerous  slides  which  have 
been  prepared  of  working  draughts  for  these  courses.  (2.) 
Lecture  room  (40x40)  for  mathematics,  chiefly  devoted  to 
Freshman  work.  (3.)  Lecture  room  (22  x  35)  for  engineer- 
ing classes.  (4.)  Draughting  room  (26x40)  for  upper 
classes.     (5.)     Office  rooms  for  Professors. 

This  building  stands  upon  ground  overlooking  the 
town,  and  presents  a  handsome  appearance.  The  base- 
ment is  in  solid  red  sandstone,  the  upper  stories  in  brick, 
laid  in  red  mortar,  and  trimmed  with  the  same  red  stone. 
It  was  first  occupied  at  the  opening  of  the  fall  term  of  1890. 

(3).     BUILDING  OF    1894  (HALL  OF  ENGINEERING). 

The  completion  of  Engineering  Hall  has  placed  the 
department  of  Physics  and  Electrical  Engineering  on  a  new 
footing.  The  space  in  the  old  quarters  was  entirely  inad- 
equate for  a  department  of  so  much  importance  to  a  state  in 
which  electric  power  is  so  widely  used  in  mining  operations. 

Engineering  Hall  is  a  three- story  brick  and  stone 
structure,  fifty  by  seventy-five  feet.  The  first  and  second 
floors  are  devoted  to  Physics  and  Electricity,  while  the 
upper  floor  contains  two  large -draughting  rooms,  a  blue- 
print room  and  a  room  containing  the  school's  collection 
of  drawings,  tracings  and  blue  prints,  which  is  also  used 
as  a  study  by  the  instructor  in  drawing. 
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The  second  floor  is  devoted  to  Physics  and  to  ele- 
mentary work  in  Electricity  and  Magnetism.  The  lecture 
room,  furnished  with  raised  seats,  will  accommodate  abont 
seventy  students.  Besides  the  ordinary  gas  and  water 
connections,  the  lecture  table  is  connected  to  the  high  and 
low  potential  alternating  and  direct  currents.  For  experi- 
ments in  light,  the  room  can  be  quickly  darkened.  The 
photometer  room  is  fitted  for  experiments  in  light  and  the 
measurement  of  arc  and  incandescent  lamps.  Special  wires 
connect  with  both  the  alternating  and  direct  current  circuits 
and  with  the  storage  battery.  The  room  devoted  to 
laboratory  work  in  Physics  and  Elementary  Electrical 
Measurements  is  well  lighted  and  fitted  with  slate  shelves 
and  heavy  tables.  The  apparatus  for  students'  use  is  kept 
in  a  small  room  opening  off  the  laboratory.  The  balances, 
placed  on  separate  slate  shelves  supported  from  the  walls 
of  the  building,  are  in  another  room,  connected  with  the 
main  laboratory.  Gas,  air,  water  and  electricity  are  sup- 
plied at  various  points  in  the  laboratory. 

The  south  half  of  the  lower  floor  is  divided  into  two 
rooms,  the  larger  containing  the  fifty  horse-power  high- 
speed engine,  the  dynamos  and  motors  for  testing  purposes. 
All  wires  run  from  this  room  to  the  smaller,  which 
contains  the  marble  switch  board,  the  measuring  instru- 
ments for  testing  work,  and  the  large  resistance  coil. 
These  have  a  combined  capacity  of  absorbing  one  hundred 
K.  W.  A  non-inductive  resistance,  capable  of  absorbing 
thirty  K.  W.,  is  also  placed  here.  A  small  workshop 
connects  with  the  dynamo  room.  The  battery  room, 
floored  with  tiles,  contains  the  sixty-cell  accumulator  and 
various  primary  batteries.  Three  light  rooms  furnished 
with  piers,  on  the  north  side  of  the  building,  are  devoted 
to  advanced  work  in  Electrical  Measurements.  One  room 
contains  no  iron  whatever,  and  is  used  for  magnetic 
observations.     Very  little  iron  is  used  in  the  construction 
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of  the  lower  portion  of  the  building,  so  that  all  the  rooms 
are  well  adapted  for  electrical  measurements. 

The  building  is  heated  by  the  Sturtevant  system. 
The  boiler  house  contains  the  Sturtevant  engine  and  fan, 
eighty  horse-power  boiler,  feed  pumps,  heater,  etc. 

The  compact  arrangement  of  this  building  makes  it 
the  most  efficient,  in  proportion  to  cost,  of  any  of  the 
additions  to  the  School  of  Mines. 

E.  S.  Roeschlaub,  of  Denver,  was  the  architect  of  the 
buildings  of  1890  and  of  1894. 

The  total  floor  space  in  the  three  buildings  is  over 
forty  thousand  square  feet. 


GROUNDS. 

The  tenth  General  Assembly  gave  $5,000  for  improve- 
ment of  the  grounds,  the  City  of  Golden  permitting  the 
absorbtion  of  the  street  formerly  dividing  Engineering 
Hall  from  the  older  buildings.  Stone  walks,  terraces  and 
grass  plats  now  give  to  the  entire  premises  a  finish  long 
lacking. 

A  final  readjustment  of  the  space  in  the  buildings  of 
1880,  1882,  and  1890,  effected  in  the  Fall  of  1895,  accom- 
panied these  improvements,  and  allows  the  utilization  of 
all  the  space  hitherto  unavailable. 
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APPARATUS, 


The  scientific  apparatus  in  the  various  departments 
can  hardly  be  described  in  detail,  or  even  named,  in  a 
school  catalogue.  It  may  be  said,  however,  that  in  Chem- 
istry the  apparatus  in  stock  is  ample  for  the  supply  of 
every  student  in  the  laboratory,  and  includes  fine  balances, 
volumetric  instruments,  and  every  approved  appliance  for 
analytical  and  experimental  chemistry.  The  laboratory 
fittings  have  been  mentioned  under  "  Chemistry." 

The  surveying  instruments  are  of  the  best  makes,  and 
several  of  each  kind  are  provided,  so  that  several  parties 
can  be  in  the  field  at  the  same  time.  Among  the  makers 
are  Gurley  &  Sons,  Young  &  Sons,  JSTegretti  &  Zambra, 
and  Troughton  &  Simms.  Six  transits,  five  levels,  and  all 
necessary  accessory  instruments  are  included. 

Two  very  beautiful  mining  transits,  by  Buff  &  Berger, 
with  complete  set  of  attachments,  form  the  latest  addition  to 
this  collection, which  of  course  is  in  constant  use  in  field  work. 
The  electric  equipment  is  very  complete,  the  instru- 
ments being  of  the  very  best  construction — motors,  volt 
meters,  galvanometers,  numerous  resistance  sets,  sixty -cell 
storage  battery,  electro-dynamometers,  cradle  dynamometer, 
Kelvin  balances  and  a  variety  of  other  instruments,  the 
whole  comprising  one  of  the  best  collections  west  of  the 
Mississippi. 

Keference  should  be  made  to  the  various  articles  under 
"Departments  of  Instruction,"  for  details  concerning  the 
scientific  equipment.  The  estimate  for  the  year  1894  on 
value  of  strictly  scientific  apparatus  on  hand  is  $24,000, 
though  additions  are  being  rapidly  made,  and  these  figures 
will  soon  be  out  of  date.  They  are  exclusive  of  all  furni- 
ture, fittings,  cases  and  ordinary  school  appliances. 
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SCIENTIFIC  SOCIETY. 


In  the  Spring  of  1892"  the  "Scientific  Society  of  the 
State  School  of  Mines"  was  organized  with  a  membership 
representing  every  class,  and  the  Faculty,  as  well  as  a  few 
ontside  of  the  school,  whose  names  are  identified  with  the 
earliest  of  Colorado's  scientific  enterprises.  The  object  of 
the  society  is  to  afford  occasions  for  the  presentation  and 
discussion  of  papers  written  by  the  members  upon  scientific 
subjects.  The  organization  is  liberal  in  every  particular, 
and  is  governed  by  a  constitution  the  provisions  of  which 
are  sufficient  to  maintain  integrity,  the  imposition  of 
harassing  detail  having  been  studiously  avoided.  The 
programmes  are  prepared  by  an  executive  committee,  the 
meetings  being  held  in  the  school  building. 


GOLDEN   HIGH  SCHOOL 


The  courses  of  study  in  the  Golden  High  School  are 
those  recommended  by  the  Colorado  State  Teachers'  Asso- 
ciation. They  have  been  adopted  as  the  preparatory  course 
in  all  the  higher  institutions  of  learning  in  the  State, 
having  preparatory  departments.  These  courses  embrace 
Algebra,  Plane  and  Solid  Geometry,  Physics,  Chemistry 
and  Biology.  Four  years  of  English,  including  Khetoric, 
and  four  years  of  Latin.  General  History  is  also  included 
in  the  course. 

The  entire  upper  floor  of  an  eight -room  building  is 
used  by  the  High  School.  This  school  offers  ample  oppor- 
tunity for  preparation  to  those  wishing  to  enter  the  State 
School  of  Mines. 
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TEXT   BOOKS. 


Roscoe's  Elementary  Chemistry. 

Prescott  and  Johnson's  Qualitative  Analysis. 

Cairns'  Quantitative  Analysis. 

Wentworth's  Higher  Algebra. 

Chauvenet's  Geometry,  Byerly's  Edition. 

Chauvenet's  Trigonometry. 

Nichols'  Analytical  Geometry. 

Osborne's  Calculus. 

Church's  Descriptive  Geometry. 

Morris'  Geometrical  Drawing. 

Carhart's  University  Physics. 

Stewart  and  Gee's  Practical  Physics. 

Balfour  Stewart's  Principles  of  Heat. 

Thompson's  Dynamo  Electric  Machinery. 

Thompson's  Electricity  and  Magnetism. 

Bedell  and  Crehore's  Alternating  Currents. 

Fleming's  Alternate  Current  Transformer. 

Thompson's  Polyphate  Electric  Currents. 

Holmes'  Steam  Engine. 

Johnson's  Engineering  Contracts  and  Specifications. 

Nichol's  Water  Supply. 

Wilson's  Manual  of  Irrigation  Engineering. 

Johnson's  Surveying. 

Godwin's  Field  Book. 

Merriman's  Hydraulics. 

Church's  Mechanics  of  Engineering. 

Green's  Poof  and  Bridge  Trusses. 

Baker's  Masonry  Construction. 

Johnson's  Theory  and  Practice  of  Framed  Structures. 

Hughes'  Coal  Mining. 

Austen's  Introduction  to  Metallurgy. 

Peters'  Copper  Smelting. 

Eissler's  Metallurgy  of  Silver. 

Pose's  Metallurgy  of  Gold. 

Hofman's  Metallurgy  of  Lead. 

Le  Conte's  Geology. 

Dana's  Manual  of  Mineralogy  and  Lithology. 

Patton's  Crystallography. 
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GYMNASIUM 


The  Gymnasium  is  the  most  spacious  and  the  best 
equipped  of  any  college  or  school  gymnasium  in  the  State, 
and  is  a  valuable  adjunct  to  the  school  equipment.  It  is 
in  the  basement  of  the  building  of  1890,  its  floor  (65x40) 
admitting  drill  exercise  with  ample  space  for  apparatus, 
while  its  height  of  twenty  feet  allows  the  use  of  swinging 
appliances  and  perfect  ventilation.  Around  the  walls  are 
pulling  weights  of  every  description,  while  among  the 
other  instruments  are  swinging  rings,  parallel  bars,  horse 
buck,  quarter  circle,  ucage"  with  apparatus  for  develop- 
ment of  every  set  of  muscles,  ladders,  spring-board,  com- 
plete sets  of  clubs  and  dumb-bells  and  many  others. 

The  Gymnasium  is  open  every  school  afternoon,  also 
for  systematic  class-work  and  "  free  exercise  "  three  evenings 
of  each  week.  Instruction  is  given  in  gymnastic  exercises 
on  those  evenings.  Shower  baths  (hot  or  cold)  adjoin  the 
gymnasium.  Each  student  pays  a  fee  of  one  dollar  a  term 
for  the  use  of  gymnasium  and  deposits  one  dollar  for  his 
locker  key,  the  latter  being  returnable.  The  gymnasium 
fee  is  used  exclusively  for  repairs  and  renewals  of  gymnastic 
apparatus. 

The  Gymnasium  is  managed  by  the  "School  of  Mines 
Athletic  Association,"  composed  of  officers  and  students  of 
the  institution.  The  Directors  of  this  Association  are 
responsible  to  the  school  for  the  maintenance  of  order  and 
care  of  apparatus. 
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CALENDAR. 


i  896-97. 


First  Term  Begins       Sept.  14,  1896,  Ends   Feb.  3,  1897 

(Christmas  Holidays,  Dec.  24- Jan.  3,  inclusive.) 

Second  Term  Begins  Feb.  8,  1897,      Ends  June  9,  1897 

Commencement,  June  10.  1897. 


1  897-98. 

EXAMINATIONS    FOK    ADMISSION. 

June  14,  15,  1897.  Sept.  9,  10,  11,  1897. 

First  Term  Begins       Sept.  13,  1897,  Ends   Feb.  2,  1898. 

(Christmas  Holidays,  Dec.  23-Jan.  2,  inclusive.) 

Second  Term  Begins  Feb.  7,  1898,      Ends  June  8,  1898. 

Commencement,  June  9,  1898. 
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BOARD    OF    TRUSTEES. 


F.  Steinhauer, 

Denver, 

Arapahoe  County 

Jas.  T.  Smith, 

Denver, 

Arapahoe  Comity 

J.  P.  Kelly,    - 

Golden, 

Jefferson    County 

Henry  Paul, 

Denver, 

Arapahoe  County 

Frank  Bulkley,  - 

Aspen, 

Pitkin  County. 

OFFICERS    OF    THE    BOARD. 


President, 
Secretary, 
Treasurer, 


F.  Steinhauer. 
Jas.  T.  Smith. 
J.  W.  Pubey. 
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FACULTY. 

Regis  Chauvenet,  A.  M.,  B.  S.,  President, 
Professor  of  Chemistry. 

Paul  Meyer,  Ph.  D., 

Professor  of  Mathematics. 

Louis  Clarence  Hill,  C.  E.,  E.  E., 

Professor  of  Physics  and  Electrical  Engineering. 

Howard  van  F.  Furman,  E.  M., 

Professor  of  Metallurgy  and  Mining. 

Horace  Bushnell  Patton,  Ph.  D., 

Professor  of  Geology  and  Mineralogy. 

Clinton  Brown  Stewart,  C.  E., 
Professor  of  Civil  Engineering. 

Arthur  Kansley  Curtis,  B.  S., 

Professor  of  Descriptive  Geometry  and  Draughting. 

Llewellyn  J.  W.  Jones,  B.  S., 

Professor  of  Analytical  Chemistry. 

Robert  Summers  Stockton,  E.  M., 

Assistant  Professor  in  Mathematics  and  Surveying. 

Latimer  D.  Gray,  E.  E., 

Assistant  in  Physical  Laboratory. 


John  S.  Mosby,  Jr., 

Lecturer  on  Mining  Law 


Elbridge  G raves  Moody, 
Registrar  and  Librarian. 
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STUDENTS,    1896-97 


POST  GRADUATES. 
Austin,  Leonard  S. Denver,  Colorado. 

(Ph.  B.,  Yale.) 

Schneider,  George  W Central  City,  .      Colorado. 

(E.  M.,  Colorado  School  of  Mines.) 

Schumann,  Enrique  A. Santiago  de  Cuba,     Cuba. 

(B.  S.,  Michigan  School  of  Mines.) 


SENIORS 


Arkins,  Chas.  T. 
Brown,  Walter 
Buck,  Arthur  H. 
Bussey,  Edwin  E. 
Canning,  Herbert  A. 
Cohen,  Louis 
Draper,  Marshall  D. 
Febles,  John  C. 
Gross,  John 
Hazard,  Win.  J. 
Ingols,  J.  Augustus 
Jarvis,  Royal  P. 
Kelley,  Wm.  A. 
Lerchen,  Frank  H. 
Loorue,  Nelson  W. 
McLeod,  J.  Norman 
MacGreg-or,  Geo.  H. 
Nelson,  Harry  E. 
Nye,  Robert 
Powell,  Geo.  F. 
Roller,  Arthur  H. 
Starbird,  Harold  B. 
Warnecke,  Carl  M. 
Weed,  Floyd 
Woods,  Thos.  H. 


(E.  M.) 
(E.  M.) 
(E.  M.) 

(b.  s.y 

(E.  M.) 

E.  M.) 

E.  M.) 

B.  S.) 

E.  M.) 

E.  E.) 

E.  E.) 

E.  M.) 

E.  M.) 

E.  M.) 

(E.  M.) 

(E.  M.) 

(E.  M.) 

(E.  M.) 

(E.  M.) 

(B.  S.V 

(B.  8.) 

(E.  M.) 

(E.  E.) 

(E.  M.) 

(B.  S.) 


_  Denver, 

_Erie, 

_  Denver, 

_  Denver, 

_  Aspen, 

_  Denver, 

_  Denver, 

_  Denver, 

_Elyria, 

_  Denver, 

_  Denver, 

_  Crested  Butte, 

_  Denver, 

_  Denver, 

_  Aspen, 

_  Fairbury , 

_Estes  Park, 

_  Denver, 

_Moline, 

_Leadville, 

_Salida, 

_  Denver, 

_  Denver, 

_  Denver, 

_  Denver, 


Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Nebraska. 
Colorado. 
Colorado. 
Illinois. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
Colorado. 
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JUNIORS. 

Barbour,  Percy  P. 

(E.  M.) 

_Edgewater, 

Colorado. 

Bertschy,  Perry  H. 

(E.  M.) 

_Appleton, 

Wisconsin. 

Blumentlial,  Emil  E. 

(E.  M.) 

_  Denver, 

Colorado. 

Brown,  George  W. 

(E.  M.) 

.Petersburg, 

Colorado. 

Burdsal,  Chas.   S. 

(E.  M.) 

_Evanston, 

Illinois. 

Caldwell,  Florence  H. 

(C.  E.) 

-Cleveland, 

Ohio. 

Clarke,  Winfred  N. 

(E.  E.) 

_  Pax  ton, 

Illinois. 

Corry,  Arthur  B. 

(E.  M.) 

_  Butte, 

Montana. 

Church,  Myron  J. 

(E.  M.) 

_  Milwaukee, 

Wisconsin. 

Davey,  Win.  P. 

(E.  M.) 

_Lake  City, 

Colorado. 

Dollison,  James  E. 

(E.  M.) 

_  Golden, 

Colorado. 

Gleason,  George  B.,  Jr 

(E.  M.) 

-Highlands, 

Colorado. 

Hamilton,  Frank  R. 

(E.  M.) 

-Denver, 

Colorado. 

Harrington,  Orville. 

(E.  M.) 

-Denver, 

Colorado. 

Hartman,  Fred.  C. 

(E.  M.) 

-Sonora, 

Mexico. 

Jeffries,  Edw.  H. 

(E.  M.) 

_  Denver, 

Colorado. 

Johnston,  Fred. 

(E.  M.) 

_  Denver, 

Colorado. 

Jones,  Frank  H. 

(E.  M.) 

-Dallas, 

Texas. 

Jones,  Junius  H. 

(E.  M.) 

-Norfolk, 

Virginia. 

o 

Kraemer,  Edw.  L. 

(E.  M.) 

_  Denver, 

Colorado. 

Laird,  Eugene  P. 

(E.  M.) 

_Parkersburg, 

W.  Virginia. 

Lampe,  Oscar  A. 

(E.  M.) 

_  Denver, 

Colorado. 

Lee,  Murray 

(E.  M.) 

_  Denver, 

Colorado. 

Lucy,  Richard  W. 

(C.  E.) 

-Denver, 

Colorado. 

Mills,  Eben  B. 

(E.  M.) 

-Denver, 

Colorado. 

Norman,  J.  Edward 

(E.  M.) 

_  Denver, 

Colorado. 

Reid,  Geo.  D. 

(E.  M.) 

-Norwich, 

Connecticut. 

Rodriguez,  Crisostomc 

>(E.  M.) 

_Saltillo, 

Mexico. 

Smith,  Harry  C. 

(E.  M.) 

-Denver, 

Colorado. 

Stephens,  Chas.  N". 

(E.  M.) 

_  Denver, 

Colorado. 

Tippett,  J.  Mellon 

(E.  M.) 

-McCoy, 

Colorado. 

Valentine,  Malvern  R 

.(E.  M.) 

-Highlands, 

Colorado. 

Whitaker,  Orvil  R. 

(E.  M.) 

_  Durango, 

Colorado. 

12 
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SOPHOMORES. 

Adami,  Chas.  J. Helena,  Montana. 

Baily,  Frank  S. Denver,  Colorado. 

Bauer,  John  F. Mancos,  Colorado. 

Benwell,  Geo.  A.,  Jr. Linden,  New  Jersey. 

Bowman,  Frank  C. Denver,  Colorado. 

Bruce,  Stuart  S Cripple  Creek,  Colorado. 

Burdick,  Edward Chicago,  Illinois. 

Cramer,  Curtis  P. Sedalia,  Colorado. 

Crowe,  Thomas  B Cascade,  Colorado. 

Daily,  Boss  John Denver,  Colorado. 

Davis,  Gilbert  L Denver,  Colorado. 

Deems,  Mark ColoradoSprings,  Colorado. 

Glenn,  Fred. Golden,  Colorado. 

Grant,  Lester  S Manitou,  Colorado. 

Hodgson,  Arthur Aspen,  Colorado. 

Hoyt,  Willis  J. Denver,  Colorado. 

Johnson,  Gilbert,  Jr Denver,  Colorado. 

Kelley,  Fred.  G. Grand  Island,  Nebraska. 

Kerr,  Victor  E. Golden,  Colorado. 

Malmstrom,  Clarence  C Denver,  Colorado. 

Muir,  David,  Jr. Bock  Springs,  Wyoming. 

Piatt,  Edwin  H. Denver,  Colorado. 

Kising,  Arthur  F Williamsburg,  Mass. 

Bobey,  Lloyd Villa  Park,  Colorado. 

Boyer,  John  L. Berkeley,  Colorado. 

Bndd,  Arthur  H Chicago,  Illinois. 

Slater,  Amos Denver,  Colorado. 

Steinhauer,  Fred.  C. Denver,  Colorado. 

Thompson,  Jas.  S Denver,  Colorado. 

Tyler,  Sidney  B. Denver,  Colorado. 

Waltman,  Will  D ColoradoSprings, Colorado. 

Weiss,  Andrew Wels,  Austria. 

Williams,  Wakeley  A. Socorro,  New  Mexico. 
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FRESHMEN.  ^ 

^nes,  Hugh  Sv-^r Highlands,  Colorado. 

Andre  wo,  Stephen Como,  Colorado. 

Ball,  Lonis  R. Dayton,  Ohio.  / 

tUaies,  DffvTd Loveland,  Colorado. 

BBTTer7~5fe?Hb. ColoradoSprings,  Colorado. 

Pi  hip  Harry Denver,  Colorado. 

Bowie,  Alexander ■_ Gallup,  New  Mexico.  / 

Brown,  Archie  D. Ouray,  Colorado. 

Bruce,  Harry  F Kansas  City,  Kansas.  <• 

Bruce,  James  L Cripple  Creek,  Colorado. 

Campbell,  Brayton Denver,  Colorado.    ' 

Xlaxt£r^_Fredejdck  T. West  Woolwich,       Maine. 

-Cary.  Johe-W Denver,  Colorado. 

-G^fttto^y-^teisi New  York,        New  York. 

_£orry;  Clarence  H. Butte,  Montana. 

Coulter,  Lloyd  B Pueblo,  Colorado. 

Crowe,  George  F Cascade,  Colorado. 

Crowe;  William  J Pueblo,  Colorado. 

Drescher,  Frank  M Denver,  Colorado.  / 

^lkina,  JuhlJ  T. Kansas  City,  Missouri. 

I  Ellij,  Cfias.  W. Aspen,  Colorado. 

Evans,  Harry  R. Jamestown,  Colorado.  / 

E wing,  Charles  Roberts Del  Norte,  Colorado.  / 

Fai'ish,  William  A.,  Jr Denver,  Colorado. 

f'inTierTyTThomas  T.  J Denver,  Colorado. 

Frizzell,'  James  A Manitou,  Colorado. 

tra'rretson,  William  L Topeka,  Kansas. 

Giddings,  Donald  S. Denver,  Colorado.    I 

tjOOdyT^Talik  D Denver,  Colorado. 

Gwynn,  Guy  Alma.  Colorado. 

Hahn,  Alexander  T. Pueblo,  Colorado  , 

Harrington,  Daniel Brighton,  Colorado.  / 

1 1  a  vftSj  /Vn^i's^l — Denver,  Colorado.  / 


- 
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FRESHMEN  — Continued 


-ffittTTVlIIiam  H". Trinidad, 

•Ilippeii,  Wffiian? Pekin, 

Johnston,  John,  Jr Chicago, 

Jones,  Fred ( Trinidad, 


Colorado. 
Illinois.  I 
Illinois.   I 

Colorado.  / 


-KeeneTClaude  E W.  New  Brighton,    K  Y. 

LeiteTpJames  W. Leitersbnrg,         Maryland. 

Lemke,  Carl Del  Norte,  Colorado.  4 

Lucy,  Allen Denver,  Colorado.  / 

rMcConhell,  John  G. Chicago,  Illinois. 

MtiDaniel7"X[exander  Iv Canon  City,         Colorado. 

McLean,  Walter  D Dead  wood,   South  Dakota. 

Millard,  Frank Colorado  Springs,Colorado.  I 

Miller,  Frank  C. Denver,  Colorado.  / 

Moynahan,  A.  Edwin Alma,  Colorado.  / 

^lif^hnK  1"ra  "^ Express,  Oregon. 

Nicolson,  George  W Idaho  Springs,     Colorado.  / 

—Offutt,  Jftttres-H Greensburg,  Pennsylvania. 

Pish  mi  sen,  T^"    A    El  Paso,  Texas. 

Pearce,  Herbert  B. Denver,  Colorado. 

Pendery,  John  M Leadville,  Colorado.  / 

Pinkney,  Fred.  C Denver,  Colorado. 

Price,  Lyttleton,  Jr. Hailey,  Idaho.  / 

Prout,  John Golden,  Colorado,  i 

Kayner,  Beulah Cleveland,  Ohio. 

Rockwell,  Frank  E Junction  City,         Kansas. 

Schuler,  ( )tto .  _  -  Alcott,  Colorado. 

Simonton,  Will  G.   _  _ Huntington, Pennsylvania. 

Illinois.  / 
Iowa. 

Colorado. 

Colorado.  4 

Colorado. 
California. 

Colorado.  / 


Smith,  Claude  H Chicago, 

Smith,  "Wilbur  F.  _' Monticello, 

Songer,  Fred.  E. Berkeley, 

Steele,  James  H. Denver, 

"ffirich,  Tvarl  F. Idaho  Springs. 

Wrerr^taude  E. Santa  Cruz, 

Woodhall,  George Denver, 
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SUMMARY. 

Post  Graduates 3 

Seniors 25 

Juniors 33 

Sophomores 33 

Freshmen 67 

Total _T61 


SUMMARY   BY  STATES  AND   COUNTRIES. 


Colorado 

113 

Iowa 

___      1 

Illinois 

. :  _ .    9 

Maine 

.__      1 

Kansas 

Montana 

3 

___.      3 

Maryland 

Massachusetts 

___      1 
___      1 

Ohio 

3 

Missouri 

___      1 

Nebraska 

2 

New  Jersey 

Oregon 

1 

New  Mexico 

2 

___      1 

New  York 

2 

South  Dakota 

___      1 

Pennsylvania 

2 

2 

Virginia 

___      1 

Texas 

West  Virginia 

___      1 

Wisconsin 

2 

Wyoming 

1 

California 

1 

J                o 

Mexico 

2 

Connecticut 

1 

Austria 

___      1 

Idaho 

1 

Cuba 

___      1 

(Colorado,   seventy   per  cent.;    all  others,  thirty    pei 


cent. 
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GRADUATES,  JUNE,    1896. 


Atkinson,  Walter  J.  (C.  E.) 

Barensheer,  ¥ra.  J.  (E.  M.) 

Barnes,  Corrin  (E.  M.) 

Beeler,  Henry  C.  (E.  M.) 

Dwelle,  Jesse  E.  (E.  M.) 

Griswold,  Geo.  G.  (B.  S.) 

Hoyt,  Geo.  F.  (B.  S.) 

Maynard,  Kea  E.  (E.  M.) 

Mitchell,  Geo.  B.  (C.  E.) 

Milliken,  John  T.  (E.  M.) 

Nance,  Wm.  H.  (E.  M.) 

Newnam,  Wm.  E.  (B.  S.) 

Paul,  Wm.  H.  (E.  M.) 

Strout,  Fred.  McL.  (E.  M.) 


.White,  South  Dakota. 

_  Denver,  Colorado. 

_  Jefferson  County,  Colorado. 


.Denver, 

Colorado 

.Denver, 

Colorado 

.Denver, 

Colorado 

_E1  Moden  a, 

California 

.Los  Angeles, 

California 

.Denver, 

Colorado 

.Coal  Creek, 

Colorado 

_  Denver, 

Colorado 

.Denver, 

Colorado 

.Denver, 

Colorado 

.Ouray, 

Colorado 
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HISTORY   AND   ORGANIZATION, 


The  School  of  Mines  of  the  State  of  Colorado  was 
established  by  Act  of  the  Territorial  Legislative  Assembly, 
approved  February  9th,  1874. 

Its  first  location  was  about  one  mile  south  of  the 
City  of  Golden,  where  it  occupied  a  rented  building, 
and  where  its  support  was  so  slight  that  it  was  soon  seen 
that  removal  to  a  better  site,  and  the  erection  of  a  buildino- 
for  its  exclusive  use  were  conditions  without  which  it  could 
not  hope  to  survive. 

An  appropriation  was  granted  by  the  General  Assem- 
bly, and  lots  were  given  by  citizens  of  Golden  on  which  to 
erect  the  building.  No  land,  however,  was  then  or  has  ever 
been  granted  by  the  State,  so  that  subsequent  additions 
have  been  made  from  the  current  income  of  the  institution. 

The  building  thus  provided  for  was  erected  in  1880. 
It  was,  however,  even  for  that  time  quite  too  small  for 
any  organized  work  to  be  carried  forward  in  it,  a  fact 
evidently  apparent  to  the  next  legislature,  as  an  additional 
grant  was  made  in  1881,  and  the  building  was  enlarged  so 
as  to  include  space  for  laboratories,  a  few  small  rooms  for 
lectures,  and  a  larger  hall  for  museum  and  other  purposes. 
This  building  still  forms  a  part  of  the  group  now  occupied 
by  the  school,  though  much  of  the  work  has  been  trans- 
ferred to  the  later  additions  to  be  mentioned. 

The  school  now  began  to  grow  in  numbers,  but  from 
1886  to  1889  its  growth  was  merely  nominal,  so  far  as  the 
roll  of  students  was  concerned,  though  the  standard  of 
instruction  was  being  constantly  raised. 

In  fact,  the  space  at  its  disposal  during  this  period 
did    not  permit  any  expansion.     Fifty    was   the  average 
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number  of  students,  and  more  would  have  unduly  crowded 
it.  It  was  finally  decided  by  the  trustees  to  erect  an 
important  addition  from  the  current  income,  which  at  that 
time  was  one-fifth  of  one  mill  of  the  State  tax. 

This  addition  was  first  occupied  in  the  fall  of  181)0. 
It  is  described  under  "  Buildings "  in  the  present  cata- 
logue. With  its  erection  the  elimination  of  the  " special" 
courses,  hitherto  the  bar  to  progress  in  the  development 
of  either  practical  or  theoretical  lines,  was  begun.  It  is 
significant  of  the  rapid  rise  in  the  educational  demand  of 
the  State,  that  the  prediction  was  very  freely  made  at  the 
time,  that  this  abolition  of  partial  and  "optional"  courses 
would  materially  reduce  the  number  of  students.  How- 
ever, in  two  years  the  number  increased  100  per  cent., 
and  a  number  of  former  partial  students  returned  to  take 
advantage  of  the  full  course  now  offered. 

Although  the  course  adopted  in  thus  drawing  from 
the     current     funds    to    erect    permanent    and    expensive 
improvements,  was  the  only  possible  policy,  and  while  it 
resulted  in  raising  the   efficiency  of  the  institution  in   a 
marked   degree,   the    strain    upon  its  resources  was   very 
great,  and  the  reduction  of  income  from  a  fifth  to  a  sixth 
of  a  mill,  before  the  debt  on  this  addition  was  cleared, 
still   further  obstructed   all   plans   for  proper   equipment, 
Nevertheless,  the  close  of  the  year  1892  found  the  school 
fairly  in  sight  of  freedom  from  debt.    Meantime  the  rapid 
increase  incumbers,  and  the  no  less   marked  advance  in 
the  demands  made  upon    the  management  for  the  most 
modern     methods,    especially     for     electrical    instruction, 
necessitated   a   still  further  addition   to  the  -plant;1  and 
the  Assembly  of  1893  granted  $20,000  for  that   purpose. 
With  every  effort  on  the  part  of  the  Trustees  to  hold  the 
plans   within   that  figure,  it   was   found   it   would   require 
almost  exactly  the  sum  originally  asked  for  ($25,000)  to 
complete  the  new  edifice,  without  fatal  hampering  of  its 
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proposed  uses.  The  building  was  first  occupied  in  the  fall 
of  1894,  and  may  be  fairly  considered  the  best,  though  by 
no  means  the  largest  of  the  building's. 

The  removal  of  three  departments  to  the  new  build- 
ing allowed  a  re-arrangement  not  only  radical  in  its  great 
advance  in  convenience,  but  providing  for  future  expansion 
in  numbers,  a  consideration  of  no  small  importance.  This 
provision,  however,  was  no  more  than  has  been  proven 
necessary,  the  class  of  1900,  just  entered,  being  fully  up 
in  numbers  to  its  maximum  possibility,  with  the  present 
accommodations.  The  space  needed  in  a  technical  school 
is  necessarily  far  greater  than  in  any  other,  proportionately 
to  the  number  of  students,  since  each  and  every  student 
must  be  provided  in  addition  to  space  in  the  lecture  room, 
with  laboratory,  draughting  room,  physical  testing  and 
mechanical  working  spaces,  the  practical  work  absorbing 
far  more  space  than  that  needed  for  all  the  lectures  and 
recitations. 

The  organization  of  the  School  of  Mines  of  Colorado 
is  set  forth  in  the  pages  following.  It  resembles  that  of 
the  best  technical  schools  of  the  United  States,  and  the 
institution  is  now  in  fact  what  it  has  long  been  in  intent, 
a  "School  of  Applied  Science,"  with  the  weight  of  instruc- 
tion thrown  to  every  branch  having  a  more  or  less  direct 
bearing  upon  mining  and  metallurgy. 

With   far    greater   confidence   than   ever   before,   the 

(7  7 

authorities  of  the  institution  now  present  its  claims  as  a 
technical  school  of  the  first  rank.  They  feel  that  with  its 
many  graduates  occupying  positions  demanding  responsi- 
bility and  skill,  it  has  fully  passed  its  experimental  stage, 
but  they  are  very  far  from  asserting  that  nothing  remains 
to  be  done,  and  so  far  as  future  means  will  permit  it  is 
their  intention  that  every  department  shall  continue  to 
meet  the  ever  growing  demands  of  the  industries  of  the 
State  and  of  practical  science. 
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LOCATION. 

The  institution  is  located  at  Golden,  sixteen  miles 
west  of  Denver,  on  the  Colorado  Central  Railroad,  or 
thirteen  miles  by  the  Denver,  Lakewood  &  Golden  Rail- 
road. It  is  at  an  altitude  of  5,700  feet  above  sea  level,  and 
very  close  to  the  first  foot-hills  of  the  Rocky  Mountains. 

No  place  in  Colorado  has  a  better  health  record  than 
Golden.  The  climate  is  invigorating  and  pleasant,  with 
open  winters  and  a  large  proportion  of  clear  days. 

The  surrounding  region  is  rich  in  illustrations  of  the 
geological  formations  of  various  ages,  affording  abundant 
opportunities  for  practical  instruction  as  well  as  exercise. 

Cheap  commutation  rates  are  given  to  students  who 
desire  to  reside  in  Denver  while  pursuing  their  course  in 
the  school.  It  is  recommended,  however,  to  all  students, 
to  reside  in  Golden,  the  time  taken  by  daily  transit  being 
a  severe  strain  upon  the  demands  of  the  course. 


EXPENSES. 


Tuition  is  free.  Students  are  charged  with  material 
consumed  or  broken.  Students  in  Assaying  and  Analytical 
Chemistry  pay  fifteen  dollars  ($15.00)  per  term  for  fuel, 
gas  and  ordinary  chemicals.  Expensive  chemicals  are 
charged  as  used. 

A  deposit  of  ten  dollars  ($10.00)  is  required  of  each 
student  in  qualitative  analysis,  and  twenty  dollars  ($20.00) 
of  each  student  in  quantitative  analysis,  at  the  opening  of 
his  course.     These  amounts  being  credited,  the  student  is 
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charged  with  apparatus  taken  out  for  use,  and  again 
credited  with  all  that  he  returns  in  good  condition  at  the 
close  of  the  year  or  term.  Balance  to  his  credit,  if  any,  is 
then  returned  to  him  in  cash.  An  additional  deposit  may 
he  required  at  any  time,  if  the  apparatus  called  for  is 
unusual  or  excessive. 

Ten  dollars  ($10.00)  a  year  is  added  to  the  bill  of 
students  in  Surveying  and  Electrical  Engineering,  for  the 
use  and  wear  of  instruments. 

Members  of  the  students'  "Athletic  Association"  pay 
a  fee  of  one  dollar  a  term,  which  is  reserved  for  the  renewal 
and  repair  of  gymnasium  apparatus.  A  small  deposit  is 
required  on  keys  issued  to  students  for  lockers  and  drawers. 
This  is  refunded  upon  return  of  the  keys. 

Each  student  also  deposits  a  "damage  fee,"  the  amount 
of  which  is  fixed  by  the  Faculty.  It  has  not  hitherto 
exceeded  two  dollars  per  annum.  From  this  fund,  repairs 
necessitated  by  willful  damage  are  paid  for. 

All  fees  and  charges  are  payable  in  advance  to  the 
Registrar,  whose  receipt  must  be  shown  before  any  desk 
can  be  occupied. 

Board  and  suitable  accommodation  can  be  obtained  in 
Golden  for  from  five  to  seven  dollars  a  week.  . 

It  is  estimated  that  the  total  expense  of  the  school 
year,  fees  included,  need  not  in  any  case  exceed  three 
hundred  and  fifty  dollars  ($350.00).  Many  students, 
however,  have  come  very  far  within  these  figures  by 
special  arrangements  and  "clubbing,"  so  that  it  is  hardly 
practicable  to  name  a  minimum  figure. 
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REQUIREMENTS    FOR    ADMISSION. 


Candidates  for  admission  must  be  at  least  seventeen 
years  of  age.  They  must  sustain  a  satisfactory  examination 
in  English  Composition,  Geography,  Arithmetic,  and  in 
the  first  elements  of  Algebra  and  Geometry. 

In  Arithmetic  they  must  be  ready  in  the  use  of  deci- 
mals, and  in  u  Ratio  and  Proportion." 

In  Algebra  the  fundamental  operations,  also  factoring, 
fractions,  and  equations  of  the  first  degree,  as  in  Went- 
worth's  " Complete'1  Algebra,  or  an  equivalent. 

In  Geometry  the  first  three  books  of  any  standard 
text,  i.  e.,  triangles,  etc.,  first  book  on  the  circle,  ratio  and 
similar  figures. 

The  very  slight  requirement  in  Geometry  indicates 
that  it  is  not  what  the  candidate  has  "gone  over,"  but  his 
appreciation  of  geometric  reasoning  that  is  regarded. 

Thoroughness  in  the  elements  is  far  better  prepara- 
tion than  the  imperfect  knowledge  of  a  whole  text-book. 

Candidates  for  advanced  standing  will  be  examined 
upon  all  the  studies  of  the  course  below  the  class  they  propose 
to  enter,  as  well  as  upon  the  subjects  required  for  admission. 

June  examinations  for  admission  having  now  been 
instituted,  candidates  are  recommended  to  attend  at  the 
earlier  date.  Any  deficiency  then  discovered  can  usually 
be  made  good  before  the  Fall  term. 

Certificates  of  proficiency  from  approved  High  Schools 
are  received  in  lieu  of  examination  for  admission  to  the 
Freshman  class.  The  faculty  reserves  the  right,  howevem 
to  examine  for  admission  to  any  higher  standing  than  the 
first  or  Fall  term  of  the  Freshman  year,  irrespective  of 
the  certificate  brought  from  another  institution. 
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COURSES  AND   DEGREES, 


There  are  three  full  courses  of  study,  viz:  Civil 
Engineering,  Mining  and  Metallurgical  Engineering,  and 
Electrical  Engineering. 

Each  covers  a  period  of  four  years.  The  studies,  how- 
ever, are  identical  during  the  first  year  of  all  courses, 
beo-innina-  to  diverge  at  the  opening  of  the  second  year. 

The  degrees  given  are: 

Civil  Engineering  (C.  E.) 

Engineer  of  Mines  and  Metallurgy  (E.  M. ) 

Electrical  Engineer  (E.  E.) 

Students  will  not  be  admitted  to  the  fourth  year  as 
applicants  for  the  degree  of  "  C.  E."  unless  they  have  shown 
very  marked  ability  in  Mathematics.  They  must  also  have 
been  connected  with  some  survey  or  other  active  field 
operation  in  engineering  lines,  during  one  of  the  vacations 
of  their  course. 

No  special  or  partial  students  are  admitted,  except  as 
Post  Graduates. 

There  are  no  special  courses.  Post  Graduate  students 
attend  lectures  or  practical  work  with  regular  classes,  and 
are  "  specials  "  only  in  the  sense  that  they  may  omit  certain 
lines  and  are  not  confined  to  the  course  of  any  oiie  class. 

Fire  Assaying  is  excluded  from  these  "special"  or 
partial  Post  Graduate  courses. 
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EXAMINATIONS. 


Regular  examinations,  which  all  students  are  required 
to  attend,  are  held  at  the  end  of  each  term,  on  the  various 
subjects  pursued  during  the  term.  Upon  the  completion 
of  any  branch  of  study,  the  student  will  be  subjected  to  a 
rigid  examination  upon  the  whole  subject. 

A  student  failing  in  more  than  two  subjects  at  the 
June  examination  must  repeat  the  year.  A  complete 
failure  in  one  or  two  branches  may  subject  him  to  the 
same  condition.  If  conditioned  in  one  or  two  branches 
the  condition  must  be  made  up  prior  to  the  opening  of  the 
ensuing  Fall  term,  at  any  regular  examination  date,  i.  e., 
in  June  or  September,  as  announced  in  the  catalogue. 

A  student  failing  in  term  examination  (December  or 
April),  or  debarred  from  same  by  absences,  may,  at  the 
discretion  of  the  Faculty,  be  excluded  from  the  course. 

The  attempt  of  any  student  to  present  as  his  own,  the 
work  of  another,  or  to  pass  any  examination  by  improper 
means,  will  render  him  liable  to  expulsion. 

Absence  from  examinations,  whether  from  illness  or 
from  any  other  cause,  can  be  excused  only  upon  presenta- 
tion of  satisfactory  reasons  to  the  President  of  the  Faculty. 

~No  student  can  present  himself  for  examination  in 
any  subject  who  has  not  attended  at  least  eighty  per  cent, 
of  the  lectures  or  other  exercises  on  that  subject.  No 
re-examinations  will  be  allowed  except  by  special  vote  of 
the  Faculty. 

Students  failing  to  attend  examinations  for  the 
removal  of  conditions  cannot  be  re-examined,  but  must 
repeat  the  year. 

No  student  can  enter  the  Senior  class   u  conditioned." 
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MEMOIRS  AND  THESES 


Each  student  is  required,  during  the  summer  vacation 
preceding  his  senior  year,  to  execute  a  memoir  on  some 
subject  assigned  by  the  Faculty.  The  subject  is  chosen 
with  direct  reference  to  the  practical  end  the  student  has 
in  view  in  his  course  of  study. 

Careful  inspection  of  mines,  metallurgical  works,  etc., 
furnishes  the  student  material  from  which  to  make  his 
estimates  and  calculations.  These  memoirs  and  accom- 
panying drawings  must  be  completed  and  handed  to  the 
Faculty  for  acceptance  on  or  before  December  1st. 

At  the  end  of  the  third  year  the  student  is  also 
assigned  a  subject  for  a  graduating  thesis.  Such  data  are 
given  as  would  be  met  with  in  practical  experience. 
When  completed,  the  thesis  is  presented  to  the  Faculty 
for  approval.     It  must  be  handed  in  on  or  before  April  1st. 

All  memoirs,  theses  and  drawings  which  constitute 
any  regular  part  of  the  school  work,  may  be  retained  by 
the  institution,  and  preserved  as  a  part  of  the  permanent 
record  of  the  student  who  executed  them. 

An  important  part  of  the  work  consists  in  visiting 
mines,  smelters,  power  plants  and  other  works  where  the 
processes  lectured  upon  may  be  seen  in  actual  operation. 
Short  trips  of  this  description  are  frequent,  while  once  a 
year  a  longer  one  is  arranged,  usually  to  some  important 
mining  section. 

Expeditions  of  this  kind  afford  abundant  opportunities 
for  the  student  to  collect  material  suitable  for  memoirs 
and  theses. 
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SCHEDULE    OF    STUDIES. 
FRESHMAN    YEAR. 


FOR    ALL    COURSES. 


FIRST     TERM. 


Alo-ebra,  (Wentworth's  " Higher") 5  hours  a  week. 

Geometry,   (Chauvenet's) 2  hours  a  week. 

General  Chemistry,  (Kichter's) 4  hours  a  week. 

Descriptive  Geometry,  (Church's) 2  hours  a  week. 

Descriptive  Drawing 6  hours  a  week. 

Mechanical  Drawing 9  hours  a  week. 


SECOND     TERM. 


Plane  Trigonometry,  (Chauvenet's) 3  hours  a  week. 

Geometry 2  hours  a  week. 

Algebra 3  hours  a  week. 

General  Chemistry 4  hours  a  week. 

Descriptive  Geometry 2  hours  a  week. 

Descriptive  Drawing 6  hours  a  week. 

Qualitative  Analysis 12  hours  a  week. 


_. 
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COURSE    IN    MINING    AND    METALLURGY. 

SOPHOMORE    YEAR. 


FIRST    TERM. 

Algebra 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Mineralogy 5  hours  a  week. 

Physics -t  hours  a  week. 

Physical  Laboratory 2  hours  a  week. 

Mechanism 1  hour    a  week. 

Chemical  Analysis 1  hour    a  week. 

Quantitative  Analysis 12  hours  a  week. 

Mechanical  Drawing 4  hours  a  week. 

SECOND    TERM. 

Calculus 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Mineralogy 8  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 2  hours  a  week. 

Quantitative  Analysis  and  Fire   Assaying  _  8  hours  a  week. 

Mechanical  Drawing 3  hours  a  week. 

Mechanism 1  hour    a  week. 
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COURSE    IN    MINING   AND    METALLURGY, 


JUNIOR    YEAR. 


FIRST     TERM. 

Geoloor 3  hours  a  week. 

Calculus 5  hours  a  week. 

Statics 2  hours  a  week. 

Surveying 3  hours  a  week. 

Surveying,  (Field  Work) 9  hours  a  week. 

Metallurgy 3  hours  a  week. 

Machine  Design 2  hours  a  week. 

Machine  Design,  (Drawing ) 8  hours  a  week. 

SECOND     TERM. 

Geoloo-y 3  hours  a  week. 

Dynamics 4  hours  a  week. 

English 1  hour   a  week. 

Metallurgy    3  hours  a  week. 

Surveying 2  hours  a  week. 

Surveying,  (Field  Work) 9  hours  a  week. 

Graphics 2  hours  a  week. 

Graphics,    (Drawing ) 3  hours  a  week. 
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COURSE    IN    MINING  AND    METALLURGY, 

SENIOR    YEAR. 


FIRST     TERM. 

Metallurgy 4  hours  a  week. 

Mining    2  hours  a  week. 

Hydraulics    4  hours  a  week. 

Technical  Chemistry 2  hours  a  week. 

Strength  of  Materials 2  hours  a  week. 

Masonry  Construction 1  hour    a  week. 

Theory  of  Construction 2  hours  a  week. 

Theory  of  Construction  Drawing 2  hours  a  week. 

Hydraulic  Laboratory 2  hours  a  week. 

Testing  Laboratory 2  hours  a  week. 

SECOND     TERM. 

Metallurgy 4  hours  a  week. 

Mining 2  hours  a  week. 

Power  Transmission 4  hours  a  week. 

Technical  Chemistry _ 2  hours  a  week. 

Steam  Engine  Laboratory 2  hours  a  week. 

Thesis  Work. 


_ 
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COURSE    IN    CIVIL    ENGINEERING. 


SOPHOMORE    YEAR. 


FIRST     TEEM. 

Alo-ebra 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Physics   4  hours  a  week. 

Physical  Laboratory 2  hours  a  week. 

Mechanism 1  hour    a  week. 

Mineralogy 5  hours  a  week. 

Shop  Work 3  hours  a  week. 

Mechanical  Drawing 10  hours  a  week. 

SECOND     TERM. 

Calculus    3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 2  hours  a  week. 

Mechanism 1  hour    a  week. 

Mineralogy r>  hours  a  week. 

Shop  Work 3  hours  a  week. 

Mechanical  Drawing 6  hours  a  week. 
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COURSE    IN    CIVIL    ENGINEERING 


JUNIOR   YEAR 


FIRST     TERM. 

Calculus 5  hours  a  week. 

Statics 2  hours  a  week. 

Surveying-  .. 3  hours  a  week. 

Strength  of  Materials 3  hours  a  week. 

Machine  Design 2  hours  a  week. 

Machine  Design,  (Drawing) 6  hours  a  week. 

Surveying,  (Field  Work) 9  hours  a  week. 

Structural  Drawing 3  hours  a  week. 

SECOND    TERM. 

Applications     of    the     Method     of     Least 

Squares 2  hours  a  week. 

Dynamics 4  hours  a  week. 

Geology 3  hours  a  week. 

Surveying 2  hours  a  week. 

Framed  Structures,  treated  analytically  and 

graphically 3  hours  a  week. 

Surveying,  (Field  Work) 9  hours  a  week. 

Masonry  Structures,  (Lectures  and  De- 
signing)   6  hours  a  week. 
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COURSE    IN    CIVIL    ENGINEERING. 


SENIOR    YEAR 


FIRST    TERM. 


Framed   Structures,  (Complete  Designs  of 

Bridges  and  Roofs) 5  hours  a  week. 

Hydraulics    4  hours  a  week. 

Railroad  Surveying  and  Economics 3  hours  a  week. 

Hydraulic  Laboratory 3  hours  a  week. 

Testing  Laboratory 3  hours  a  week. 

Designing 9  hours  a  week. 


SECOND    TERM. 


Water  Supply  and  Sanitary  Engineerings 5  hours  a  week. 
Steam  Engine  and  Power  Transmission  __4  hours  a  week. 

Irrigation  Engineering 3  hours  a  week. 

Steam  Engine  Laboratory 2  hours  a  week. 

Designing °*  hours  a  week. 

Thesis  Work. 
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COURSE    IN    ELECTRICAL    ENGINEERING. 


SOPHOMORE    YEAR. 


FIRST    TERM. 

Algebra 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 4  hours  a  week. 

Mechanism 2  hours  a  week. 

Chemical   Analysis 1  hour    a  week. 

Quantitative  Analysis 12  hours  a  week. 

Drawing 6  hours  a  week. 


o 


SECOND    TERM. 

Calculus 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 4  hours  a  week. 

Mechanism 2  hours  a  week. 

Drawing 9  hours  a  week. 

Shop  Work 6  hours  a  week. 
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COURSE    IN    ELECTRICAL    ENGINEERING, 


JUNIOR    YEAR 


FIRST  TERM. 

s  a  week. 


Dynamo  Machinery -  -  - 4  nouri 

Dynamo  Laboratory 8  hours  a  week. 

Calculus    5  hours  a  week. 

gtatics  2  hours  a  week. 

Strength  of  Materials -  -  2  hours  a  week. 


a  week. 


Masonry  Construction 1  nour 

Machine  Design— 2  hours  a  week. 

Machine   Design,  (Drawing)  _  _  _  -  -8  hours  a  week. 

Electrical  Measurements   -  -4  hours  a  week. 

Testing  Laboratory 2  hours  a  week. 


SECOND    TERM. 

Dynamo  Machinery -  -4  hours  a  week. 

Dynamo  Laboratory —  -  8  hours  a  week. 

Dynamics .  _4  hours  a  week. 

English -lhour    aweek- 

Batteries 2  hours  a  week. 

Applications    of     the    Method    of    Least 

Squares     ..2  hours  a  week. 

Electrical  Design -3  hours  a  week. 

Electrical  Measurements 6  hours  a  week. 
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COURSE    IN     ELECTRICAL    ENGINEERING, 


SENIOR    YEAR. 


FIRST     TERM. 

Hydraulics    4  hours  a  week. 

Transformers  and   Alternating  Currents.  _ 5  hours  a  week. 

Dynamo  Laboratory 8  hours  a  week. 

Electrical  Design 6  hours  a  week. 

Photometry  and  Electric  Lighting 2  hours  a  week. 

Laboratory  Work  in  Photometry 3  hours  a  week. 


SECOND     TERM. 

Power  Transmission 4  hours  a  week. 

Electrical  Transmission 3  hours  a  week. 

Steam  Engine  Laboratory 3  hours  a  week. 

Electrical  Design 6  hours  a  week. 

Thesis  Work 15  hours  a  week. 
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DEPARTMENTS  OF  INSTRUCTION 


CHEMISTRY. 


A   large   amount   of   time  is  devoted  to   Chemistry, 
general,  analytical  and  applied. 


CHEMICAL    LECTURE    ROOM. 


Theoretical  and  Experimental  Chemistry  are  tanght 
during  the  first  year.  The  course  includes  what  is  known 
as  " general"  Chemistry,  its  principles  and  nomenclature, 
and  the  use  of  symbols  and  equations  to  express  them. 

Lectures  in  Theoretical  and  Applied  Chemistry  begin 
in  the  Junior  year,  and  continue  during  the  Senior  year. 
The  lectures  upon  chemical  theory  are  of  a  more  advanced 
character  than  those  in  the  course  in  "general"  Chemistry. 
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Instruction  in  Analytical  Chemistry  begins  with  the 
second  term  of  the  first  year.  In  this,  and  in  the  first  term 
of  the  second  year,  qualitative  analysis  is  pursued,  the 
course  including  the  reactions  of  the  bases  and  acids,  sepa- 
ration and  identification  of  all  the  ordinary  elements,  and 
analysis  of  simple  and  complex  compounds,  ores,  industrial 
products,  slags  and  mattes. 

The  work  is  supplemented  by  lectures,  in  which  the 
student  is  taught  the  theory  of  chemical  equations,  and 
details  of  manipulation.  The  laboratory  is  open  every 
afternoon  in  the  week  except  Saturday. 

Instruction  in  Quantitative  Analysis  is  given  during 
the  second  year.  The  course  includes  the  analysis  of  a 
number  of  salts  of  definite  chemical  composition;  the 
Gravimetric  determinations  of  iron,  copper,  zinc,  lead  and 
other  metals  from  their  ores;  the  complete  analysis  of 
limestones,  clays,  slags,  building  stones,  and  of  various 
types  of  ores. 

Assaying  (wet  and  fire  methods),  commences  with  the 
rapid  volumetric  methods  used  in  the  west,  for  the  valua- 
tion of  ores  and  furnace  products,  and  includes  the  analysis 
of  slag,  coal  and  cokes,  and  general  commercial  work, 
followed  by  the  course  in  hre  assaying. 

The  principles  underlying  the  fluxing  of  ores  are  first 
taught,  followed  by  the  application  of  these  principles  to 
typical  ores,  siliceous,  calcareous,  barytic  'and  pyritic,  etc. 
This  is  succeeded  by  a  large  amount  of  practice  on  checked 
samples,  obtained  from  the  various  mills  and  smelters. 

After  attaining  sufficient  expertness,  the  student  is 
given  various  furnace  products,  copper  mattes,  base  bullion, 
dore  bars,  and  black  copper,  which  usually,  even  to  experi- 
enced assayers,  are  exceedingly  troublesome. 

In  the  Fire  Assay  course,  large  numbers  of  samples 
are  given  for  examination.  It  is  believed,  indeed,  that  no 
technic  school  in  the  country  exacts   such  an  amount  of 


COLORADO  STATE  SCHOOL   OF  MINES.  39 


actual  practice  from  its  students  as  is  here  insisted  upon 
before  the  student  is  pronounced  fit  for  a  practical  assayer. 
Not  less  than  fifty  assays  for  copper,  and  several  hundred 
for  silver  and  gold,  with  very  numerous  cases  for  other 
metals,  are  required  of  every  student.  The  best  proof  of 
the  success  of  the  institution  in  this  direction  is  the  fact 
that  no  term  passes  without  application  being  made  to  it 
for  assayers  or  chemists. 

From  smeltino-  works  and  other  establishments  in  the 
State,  the  school  has  secured  very  great  numbers  of  well- 
checked  samples,  and  may  claim  to  be  far  more  than  usually 
well  supplied  with  material  for  assays  and  analyses.  Stu- 
dents are  required  to  "  check'7  with  the  results  obtained  by 
experienced  workers,  and^  that,  too,  with  certainty  and 
rapidity,  before  they  can  pass  out  of  this  department. 

Each  student  receives  individual  instruction  in  the 
laboratory.  If  his  progress  exceeds  that  of  his  classmates, 
he  may  be  promoted  to  a  higher  class  of  work,  provided 
same  does  not  interfere  with  the  regular  schedule  of 
laboratory  terms. 

There  are  four  laboratories  for  general  chemical  work, 
and  two  for  fire  assaying.  The  whole  of  the  first  floor  of 
the  old  building  is  now  devoted  to  practical  chemistry,  and 
much  of  the  basement  and  second  floor.  There  are  two 
balance  rooms,  private  laboratory  and  still  room.  The 
general  laboratories  are  fitted  with  working  desks,  each 
student  having  the  exclusive  use  of  one,  in  which  he  keeps 
(under  lock)  the  apparatus  he  has  drawn  from  the  school. 
The  laboratory  is  furnished  with  gas  (manufactured  on  the 
premises),  and  with  sinks,  hoods  and  all  other  necessary 
adjuncts.  Apparatus  is  issued  as  called  for,  by  the  Regis- 
trar.    (See  "Expenses.") 

No  fee  for  chemicals  less  than  that  for  a  whole  term 
can  be  accepted.  Students  are  strictly  prohibited  from 
taking  analvses  or  assays  on  their  own  account,  whether  for 
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a  fee  or  gratuitously.  All  work,  of  whatever  description, 
performed  by  laboratory  students  must  be  at  the  suggestion 
and  under  the  direction  of  the  Professors  of  Chemistry. 

Attendance  in  the  laboratory  on  all  days  scheduled  is 
as  obligatory  as  that  upon  lectures  or  other  exercises. 


STOICHIOMETRY 


This  subject  is  taught  by  lectures  and  recitations,  with 
numerous  exercises  in  calculation.  It  is  not  wholly  con- 
fined to  chemical  calculation,  but  includes  physical  and 
metallurgical  features. 

The  lectures  begin  with  the  second  term  of  the  first 
year,  and  end  with  the  year.  An  advanced  course,  having 
reference  mainly  to  slag  calculations,  and  introductory  to 
third  year  work  in  Metallurgy,  is  taken  in  the  second  term 
of  the  second  year. 

The  entire  course  includes  the  metric  system,  specific 
gravity  determinations,  density  and  tension  of  gases,  calcu- 
lation of  formula  and  analyses,  slag  calculations,  and  gener- 
ally, all  applications  of  elementary  mathematics  to  chemical 
and  metallurgical  problems. 
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METALLURGY. 


The  study  of  Metallurgy  begins  with  the  Junior  year, 
and  continues  through  the  remainder  of  the  school  course, 
the  work  being  arranged  as  follows: 

JUNIOR    YEAR. 

The  general  principles  of  Metallurgy,  including  the 
properties  and  thermal  treatment  of  metals,  the  metallurgy 
of  alloys,  bronzes,  brasses,  etc.,  fuels,  fluxes  and  the  calcu- 
lation of  furnace  charges,  the  general  study  and  classifica- 
tion of  furnaces  and  metallurgical  processes. 

Text-book,  "  Introduction  to  Metallurgy."  Roberts- 
Austen. 

Solid,  Liquid  and  Gaseous  Fuels — Their  manufacture 
and  use,  principles  and  methods  of  combustion.  The  prin- 
ciples of  furnace  design  and  construction,  draft,  (natural 
and  artificial,)  chimneys,  blast  machinery,  hot-blast  stoves, 
etc.  Refractory  materials,  acid  neutral  and  basic,  fire-clays, 
crucibles. 

Ore  Dressing  and  Concentration — The  principles  of 
concentration  machinery  and  appliances.  The  selection 
and  arrangement  of  machinery  and  the  designing  of  con- 
centrating mills. 

Text-book,  "The  Art  of  Ore  Dressing  in  Europe." 
fer.  B.  Kunhardt. 

The  Metallurgy  of  Iron  and  Steel — Direct  methods, 
blast-furnace  practice,  the  manufacture  of  wrought  iron, 
manufacture  of  steel  by  Bessemer,  open  hearth  and  other 
processes. 

The  Metallurgy  of  Antimony,  Bismuth,  Mercury, 
Nickel,  Arsenic  and  Platinum. 
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Metallurgy  of  Tin,  Zinc  and  Aluminum. 

Copper  Smelting  and  Refining,  with  the  treatment  of 
gold  and  silver  ores  by  matte  smelting. 

Text-book,  "Modern  American  Methods  of  Copper 
Smelting."     E.  D.  Peters. 


SENIOR  YEAR. 


Lead  Smelting  and  /Refining  as  applied  to  the  treat- 
ment of  gold  and  silver  ores. 

Text-book,  «  The  Metallurgy  of  Lead."  H.  O.  Hofman. 

Metallurgy  of  Silver  —  Free  milling,  chloridizing, 
roastino-  and  amalgamation,  the  treatment  of  silver  ore  by 
wet  processes. 

Text-book,  "Metallurgy  of  Silver."     M.  Eissler. 

Metallurgy  of  Gold — Free  milling,  combination  pro- 
cesses, the  treatment  of  gold  ores  by  wet  processes, 
chlorination,  and  the  cyanide  process. 

Text-book,  Rose's  "Metallurgy  of  Gold." 

Ore  Sampling  and  Ore  Buying — The  selection  of 
metallurgical  processes,  designing  of  metallurgical  plants, 
practical  problems. 

Graduating  Theses — The  student  is  required  to  select 
the  best  method  of  treating  the  ore  from  some  mine  or 
district,  and  to  make  working  drawings  and  specifications 
for  the  construction  of  a  plant. 

The  course  of  Metallurgy  as  outlined  above  is  taught 
by  class-room  lectures,  aided  by  the  study  of  the  best  works 
on  the  principal  subjects,  these  works  being  used  as  text- 
books by  the  student.  The  school  has  the  advantage  of  a 
remarkable  collection  of  models  from  the  workshop  of 
Theodore  Gersdorf,  Freiberg,  Saxony,  illustrating  the  prin- 
cipal types  of  modern  furnaces  in  this  country  and  Europe. 
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Each  model  is  made  to  a  scale  from  the  working  drawings, 
and  is  complete  in  every  detail.  The  following  furnaces 
are  represented  in  this  collection : 

Lono-   hearth   roasting   furnace,   for   silver,    lead   and 

copper  ores. 
American   lead-silver    furnace,  as    used    in    Colorado 

smelters. 
Eound  silver-lead  furnace,  as  used  in  Germany  and  in 

Utah. 
Small   round   silver- lead  furnace,  of  type  used  with 
scant  water  supply. 

Complete  "plant"  for  refining  "base  bullion,"  includ- 
ing the  following  models: 

Softening  furnace  in  Parks'  process,  as  used  at  Pueblo, 

Kansas  City,  St.  Louis,  etc. 
Zinc  pots  as  used  in  same. 
Sweating:  furnace  as  used  in  same. 
Lead  pots  as  used  in  same. 
Concentration  cupel  for  making  silver  bullion. 
Refining  cupel  for  making  fine  silver. 
Belgian  zinc  furnace,  as  used  in  Missouri,  New  Jersey, 

and  Belgium. 
Silesian  zinc  furnace,  as  used  in  parts  of  Europe. 
Silver  amalgamation  pan  (working  model),  as  used  in 

United  States. 
Copper   reverberatory   furnace,  as   used  in  Montana, 

Colorado,  etc. 
Gerstenhofer  roasting  furnace  for  tine  copper  and  iron 

sulphides. 
Tin  blast  furnace,  as  used  in  Saxony. 
Bismuth  smelting  furnace,  as  used  in  Germany. 
Large    mercury     furnace,     as     used     in     Almaden, 

Spain. 
Fume  furnace  for  making  lead  and  zinc  paints. 
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A  handsome  addition  to  these  models  is  due  to  the 
liberality  of  Mr.  John  W.  Nesmith,  President  of  the 
Colorado  Iron  Works.     It  includes: 

1.  Working  model  of  twenty-stamp  mill,  on  scale  of 
one  and  one -half  inches  to  the  foot. 

2.  Working  model  of  ore  rolls,  same  scale. 

3.  Model  of  modern  blast  furnace  for  lead-silver 
ores,  with  water  jacket. 

In  addition  to  the  above  there  is  a  large  number  of 
smaller  models,  being  the  complete  set  used  in  the  famous 
Keyes  and  Arents  lead-well  suit. 

In  Colorado  students  have  unusual  opportunities  for 
the  practical  study  of  metallurgical  operations  on  a  large 
scale.  Denver  is  not  only  the  mining  center  of  the  United 
States,  but  the  business  of  treating  silver  and  gold  ores  by 
lead  smelting  is  carried  on  by  large  plants  in  Denver  and 
Pueblo,  on  a  scale  unequaled  in  any  other  part  of  the  world. 
In  both  cities  large  matte  smelting  plants,  representing  the 
most  advanced  methods  in  the  art  of  metallurgy,  are  in 
operation  for  the  treatment  of  gold  and  silver  by  this 
process. 

In  the  State,  within  easy  reach  of  students,  metallur- 
gical and  mining  work  of  every  description  is  in  active 
operation : 

Coal  minincr   coke  and  charcoal  manufacture'. 

Brick  and  tile  works. 

Iron  blast  furnaces,  and  Bessemer  steel  works. 

Gold,  silver  and  lead  mining,  gold  placer  mining, 
smelting  processes  of  all  kinds.  Gold  milling,  concentra- 
tion milling,  silver  chloridizing,  lixiviation  milling,  wet 
processes  for  gold,  ore  sampling  works,  iron  foundries  and 
machine  shops,  with  manufacturing  establishments  in  great 
variety. 

In  the  course  of  study,  special  attention  is  paid  to 
those  branches  of  Metallurgy  now  applied  to  Western  ores, 
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but  the  important  fact  is  always  kept  in  view  that  under 
the  commercial  conditions  of  the  United  States,  a  successful 
career  is  best  assured  to  students  by  giving  them  a  thorough 
training  in  all  departments  of  Metallurgy.  A  student  can 
never  be  certain  in  what  line  of  metallurgical  or  mining 
work  he  will  be  occupied,  since  this  usually  depends  upon 
the  chances  of  his  business  career.  It  is  therefore  in- 
tended that  the  students  shall  leave  their  studies  thoroughly 
qualified  to  undertake  whatever  kind  of  mining  or  metal- 
lurgical work  they  may  find  to  do  in  after  life. 

The  lectures  throughout  are  richly  illustrated  by  lan- 
tern exhibits  of  plans,  views  and  designs  of  metallurgical 
appliances. 

A  fine  collection  of  ores  and  economic  products  has 
been  added  to  the  department  during  the  past  year,  and  is 
used  in  both  the  Metallurgical  and  Mining  courses. 
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MINING. 

The  students  are  taught  the  best  methods  of  Mining 
as  they  have  been  developed  in  various  parts  of  the  world. 
Lectures  on  this  subject  are  given  during  the  entire  Senior 
year,  and  include  the  following  subjects: 

Explosives  and  blasting.     Hand  and  machine  drilling. 

Drills,  Channellers,  Quarry  machinery,  Coal  cutters. 

Air  Compression,  and  the  use  of  compressed  air. 
Diamond  Drill  work.  Deep  boring  by  American  drop- 
drill. 

Methods  of  shaft  sinking.  Methods  of  driving  tun- 
nels, drifts,  etc. 

Hoisting  machinery  and  hoisting  methods.  Surface 
works.  Underground  haulage  and  machinery.  Surface 
transportation  of  ore  and  materials.  Elevated  and  surface 
tramways,  etc.     Mine  drainage  and  pumping  machinery. 

Ventilation  and  lighting  of  mines. 

Mine  timbering:  General  methods  of  extracting  and 
developing  ore  bodies. 

Special  Departments  of  mining  work.  Open  air 
(parrying,  Coal  mining,  Metal  mining,  Hydraulic  gold 
mining.     Details  of  special  and  typical  mines. 

The  Costs  of  Mining. 

Mininor  Laws  of  the  United  States. 

Prospecting,  Sampling  mines.  Expert  examination 
of  mines.     Ore  deposits. 

Text-book,  "Coal  Mining."     H.  W.  Hughes. 
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MATHEMATICS. 


Euclidian  Geometry,  Algebra,  Plane  Trigonometry, 
and  Descriptive  Geometry  are  pursued  during  the  first  year. 

In  Geometry  many  problems  not  in  the  text  are  given, 
especially  toward  the  close  of  the  course.  Much  stress  is 
laid  upon  clear  comprehension  of  geometric  reasoning,  and 
upon  ability  to  apply  it  to  original  solutions. 

The  student  is  made  sufficiently  familiar  with  deter- 
minants and  special  algebraic  methods  to  make  extensive 
use  of  them  in  Analytical  Geometry  and  Calculus,  which 
begin  in  the  second  year. 

The  problem  of  maxima  and  minima  of  analytical 
functions  is  treated  in  its  widest  sense,  and,  so  far  as  the 
present  theory  of  quantics  allows,  not  only  the  necessary 
but  also  the  sufficient  conditions,  are  rigorously  established 
in  determinant  form. 

The  course  in  the  fourth  year  is  subject  to  variation. 
It  consists  mainly  of  exercises  and  lectures  in  selected 
parts  of  Advanced  Mathematics.  In  this  way  lectures  on 
the  following  subjects  have  been  delivered  to  students 
specially  interested  in  pure  mathematics: 

Solution  of  the  most  general  system    of    Algebraic 
Equations. 

Introduction    to     Weirstrass'     Theory    of    Analytic 
Functions. 

Method  of  Least  Squares. 

Elliptic  Functions. 

Integration  on  Riemann's  Surfaces. 

Analytical  Mechanics. 

A  full  set  of  models  is  provided  for  instruction  in 
Descriptive  Geometry. 
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DEPARTMENT  OF  GEOLOGY  AND 
MINERALOGY. 


There  is  probably  no  technical  school  in  the  United 
States  more  favorably  situated  for  the  study  of  Geology 
and  Mineralogy  than  is  the  Colorado  State  School  of  Mines. 


GEOLOGICAL  LECTURE  ROOM. 


Located  immediately  at  the  foot-hills  west  of  Denver,  there 
is  ready  access  to  an  almost  unsurpassed  series  of  geological 
sections  in  which  all  the  formations  from  the  triassic  up  to 
the  recent  may  be  readily  studied.  In  addition  to  this  the 
crystalline  schists  of  archa?an  are  to  be  found  exposed  in 
great  variety  within  a  mile  or  two  of  the  school,  and  the 
more  recent  volcanic  rocks  may  be  studied  in  the  basalt 
and  andesitic  tufas  of  North  and  South  Table  Mountains, 
which  form  conspicuous  features  in  the  immediate 
landscape. 
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In  the  coal  mines,  stone  quarries  and  fire-clay  beds 
of  the  vicinity,  there  are  excellent  opportunities  for  the 
study  of  Economic  Geology,  while  the  paleontologist  has 
a  good  field  for  study  in  the  famous  fossil  leaf  deposits 
of  the  cretaceous  and  tertiary  formations  to  be  seen  almost 
at  the  very  doors  of  the  school. 

A  large  variety  of  minerals  may  also  be  collected  in 
the  crystalline  rocks  of  the  neighboring  foot-hills  and  in  the 
cavities  in  the  basalt  flow  capping  both  North  and  South 
Table  Mountains. 

In  addition  to  these  great  natural  advantages  have 
been  added  very  extensive  geological  and  mineralogical 
collections  which  in  number,  variety,  classification  and 
calue,far  exceed  any  other  collection  to  be  found  within 
the  State  of  Colorado. 

To  the  collections  originally  obtained  by  purchase  from 
Ward  &  Howell  of  Kochester,  New  York,  from  J.  Alden 
Smith,  (formerly  State  Geologist,)  from  J.  S.  Randall  of 
Georgetown,  Colorado,  and  by  gifts  from  various  mines  and 
individuals,  has  from  year  to  year  been  added  a  large 
amount  of  material  collected  by  the  professor  in  charo-e 
and  by  others. 

During  the  summer  and  fall  of  1896  a  very  large 
amount  of  material  has  been  collected  in  Colorado,  Utah 
and  Oregon,  amounting  in  all  to  a  gross  weight  of  nearly 
two  tons.  About  three  thousand  five  hundred  specimens 
have  been  added  to  the  different  collections,  and  the  rest 
of  the  material  is  kept  in  reserve  for  purposes  of  exchano-e. 

The  department  occupies  at  present  three  rooms. 
First,  museum ;  second,  the  lecture  and  working  room ; 
third,  a  room  devoted  to  display  of  Colorado  fossils. 

In  connection  with  the  recent  change  of  location,  the 
collections  have  undergone  a  very  thorough  reorganization 
and    rearrangement,  necessitated    by    the   large  additions 
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constantly  being  made.     The  various  collections  have  been 
classified  as  follows: 

First A  Type  Collection,  consisting  of  well  charac- 
terized specimens  to  be  used  by  the  students  for  the  purpose 
of  study  and  comparison.  This  collection  contains  at 
present,  specimens  representing  two  hundred  and  seventeen 
species  and  sixty-one  additional  varieties.  These  specimens 
come  from  many  countries,  but  Colorado  minerals  are 
specially  well  represented.  The  mineral  species  and  varie- 
ties contained  in  this  collection  are  given  in  a  tabulated 
list  to  be  found  on  pages  57-65. 

Second— A  Display  Collection,  mainly  of  large  and 
fine  specimens,  to  be  found  in  the  glass  cases  in  the  museum. 

Third A  Supplementary  Collection,  containing  the 

rarer  and  more  expensive  minerals  not  placed  in  one  of  the 
above  mentioned  collections. 

Fourth A  Descriptive  Collection,  illustrative  of  the 

terms  used  in  describing  the  various  structural,  physical, 
optical  and  other  properties  of  minerals. 

Fifth A  Student's  Working  Collection,  consisting 

of  several  thousand  unlabeled  specimens,  similar  to  those 
in  the  Type  Collection,  to  be  used  by  the  student  for  study 
and  determination. 

Sixth A  Crystal  Collection,  consisting  of  natural 

crystals  to  be  used  in  the  determination  of  crystal  forms. 
Seventh— A  Crystal  Model  Collection,  containing  a 
large  number  of  glass  and   wooden   models   used   in  the 
study  of  Crystallography. 

Eighth— A  Blow-Pipe  Collection,  containing  mate- 
rials used  in  Blow -Piping. 

Ninth— Rock  Type  Collection,  containing  (a)  a  col- 
lection of  rocks  from  different  countries  of  the  world;  (b) 
a  series  of  Colorado  rocks;  (c)  various  rocks  illustrative  of 
structural  features. 
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Tenth— A  Rock  Working  Collection,  containing  mis- 
cellaneous, unlabeled  rocks  to  be  used  by  students  in 
connection  with  the  study  of  Lithology. 

Eleventh — A  Collection  of  Fossils,  to  be  used  in 
connection  with  the  course  in  Historical  Geology. 

Twelfth — Duplicates  of  rocks,  minerals  and  fossils, 
to  be  used  for  exchange  with  other  institutions.  See 
pages  66-68. 

Thirteenth — A  Collection  of  Rocks  (the  private  prop- 
erty of  Professor  Patton),  used  in  connection  with  the 
course  in  Lithology. 


MUSEUM. 

In  this  room  is  to  be  found  the  display  collection  ar- 
ranged mainly  in  flat-top  glass  cases,  of  which  there  are 
twenty. one.  As  this  room  offers  the  greatest  attraction 
for  most  visitors,  a  brief  enumeration  of  their  contents  is 
here  given.  As  the  minerals  in  these  cases  are  arranged 
purely  for  purposes  of  display,  no  thorough  classification 
has  been  attempted.  In  some  cases  they  have  been  ar- 
ranged by  localities  and  in  others  by  mineral  associations. 
In  the  list  given  below  the  cases  are  numbered  consecu- 
tively, running  around  the  walls  from  left  to  right,  the 
cases  in  the  center  being  given  last. 

Case  1 — Light  colored  microcline,  Florissant,Colorado. 

Case  2 — Green  microcline  or  amazon  stone,  Florissant, 
Colorado. 

Case  3 — Smoky  quartz,  Florissant,  Colorado. 

Case  4 — Varieties  of  crystallized  quartz  and  chalcedony 
from  various  localities. 

Case  5 — Crystallized  calcite  and  aragonite. 

Case  6 — Cerussite,  rhodochrosite,  smithsonite  and 
wood  opal,  etc. 
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Case  7 — Miscellaneous  silicates,  especially  garnets 
from  Salida,  Colorado,  and  from  Alaska;  beryl  from  Bear 
Creek,  Colorado;  also  calamine,  tourmaline,  etc. 

Case  8 — Choice  specimens  of  crystallized  galenite, 
sphalerite  from  Colorado  localities,  also  other  sulphides. 

Case  9 — Pink  tourmaline  in  lepidolite  from  San 
Diego  County,  California,  etc. 

Case  10 — Copper  minerals  from  the  Tintic  Kange, 
Utah. 

Case  11 — A  fine  display  of  opal  and  chalcedony  from 
Ute  Creek,  Hinsdale  County,  Colorado. 

Case  12 — Azurite  and  malachite  from  Arizona  (one 
very  large  and  line  specimen  of  azurite) ;  also  selenite  from 
Utah,  Sicily  and  France;  also  conichalcite  and  brochantite. 

Case  13 — Miscellaneous  minerals  belonging  to  the 
private  collection  of  Professor  Patton. 

Case  14 — Apophyllite,  chabazite  and  analcite  from 
Table  Mountain,  Golden,  Colorado. 

Case  15 — Thomsonite,  mesolite,  calcite,  bole,  etc., 
from  Table  Mountain,  Golden,  Colorado. 

Case  16 — A  fine  display  of  delicate,  fibrous  natrolite, 
from  South  Table  Mountain,  Golden,  Colorado. 

Case  17 — Miscellaneous  minerals,  especially  crystal- 
lized copper,  fluorite,  pyrite,  etc. 

Case  18— Casts  of  celebrated  gold  and  platinum  nug- 
gets, dendrites,  landscape  marble,  pyrophyllite,  wavelite, 
pyroxene,  chrysotile  and  realgar. 

CASES    IN    CENTER    OF    ROOM. 

Case  19— An  open  display  of  geodes,  graphic  granite, 
calcareous  tufa,  quartz,  opal,  chalcedony,  contorted  schists 
and  veins,  ripple  marks,  etc. 

Case  20 — Large  glass  case.  First,  cut  gems;  second, 
rough   gems;    third,   native  gold;    fourth,  native    silver; 
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fifth,  rare  minerals,  especially  rich  silver-bearing  minerals 
e.  g.  pronstite,  stromeyerite,  polybasite,  freibergite,  coselite, 
beegerite,  chalcotrichite. 

1 1ase  21 — Large  glass  case.  First,  crystallized  sphal- 
erite; second,  a  unique  display  of  pyrite  crystals  from  Gilpin 
County,  Colorado;  third,  chalcopyrite,  galenite,  marcasite, 
boleite,  azurite,  goethite,  johannite,  chalcostibite,  variscite, 
orpiment,  pyrite;  fourth,  crystallized  fluorite,  amethyst, 
etc.;  fifth,  agate,  Iceland  spar,  aragonite,  also  orthoclase 
crystals  from  Colorado. 

Case  22 — Large  glass  case.  First,  black  and  white 
mica ;  second,  epidote,  huebnerite,  adamite,  serpierite,  barite, 
wulfenite,  chalcanthite,  fibroferrite,  halotrichite,  sulfobor- 
ite,  kylindrite,  caledonite;  third,  sixty-six  specimens  form- 
ing a  rare  display  of  tellurides  of  gold,  silver,  lead,  etc., 
and  of  native  tellurium,  embracing  tellurium,  lionite, 
selen -tellurium,  tetradymite,  joseite,  chilinite,  auriferous 
hessite,  petzite,  hessite,  altaite,  coloradoite,  sylvanite,  calav- 
erite,  nagyagite,  schirmerite,  tellu rite,  roscoelite,  auriferous 
selenide,  tellur-pyrites,  etc.;  fourth,  sulphur  and  celestite 
from  Sicily. 

On  the  tops  of  the  cases  of  drawers  in  the  lecture 
room  are  numerous  large  specimens  of  minerals,  rocks  and 
fossils  among  which  are  specially  to  be  emphasized  some 
large  fossil  palm  stumps  and  palm  leaves  collected  in  the 
vicinity  of  Golden. 


._ 
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COURSE  IN  GEOLOGY. 


This  course  is  to  begin,  hereafter,  with  the  Junior 
year  and  to  continue  throughout  the  year,  extending,  if 
necessary,  into  the  Senior  year.  In  addition  to  numerous 
excursions  into  the  surrounding  country,  an  average  of 
three  hours  a  week  for  one  year  is  devoted  to  the  subject. 
Special  attention  is  paid  to  lithological,  dynamical  and 
structural  geology,  one  term  being  devoted  to  the  study  of 
rocks  alone.  Lithological  geology  is  taught  by  means  of 
lectures,  text-book  and  practical  determinative  work. 

The  Rock  Type  Collection,  Rock  Working  Collection, 
and  the  other  collections  named  on  pages  50  and  51,  come 
into  constant  use  during  this  course,  whose  intent  is  to 
make  of  Geology  a  study  of  practical  application  in  con- 
nection with  mining  and  prospecting. 

The  surroundings  are  peculiarly  adapted  to  further 
this  intent.  The  vicinity  of  Golden  is  rich  in  rocks  of 
various  ages,  including  also  many  illustrations  of  Eco- 
nomic Geology.  Building  stone,  clay,  limestone  and  coal 
are  mined  or  quarried  within  sight  of  the  school,  while 
the  formations  include  the  tertiary,  cretaceous,  jura-trias, 
archsean  and  eruptive  rocks. 

The  remaining  branches  are  taught  by  aid  of  a  text- 
book (Le  Conte's  Elements  of  Geology)  supplemented  by 
lectures  and  excursions. 
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COURSE  IN   MINERALOGY. 


Under  this  head  are  included  Crystallography,  Blow- 
Piping  and  Mineralogy  proper. 

The  immediate  object  of  this  course  is  to  give  the 
student  in  a  comparatively  short  time  a  thorough  famil- 
iarity with  the  more  commonly  occurring  minerals,  i.  e., 
with  such  as  form  the  materials  of  rocks,  or  are  likely  to 
be  met  with  in  connection  with  mining  operations. 

It  is  quite  possible  so  to  train  the  powers  of  observa- 
tion that,  with  the  aid  of  a  knife,  a  pocket  lens  and,  perhaps, 
of  one  or  two  other  simple  accessories,  which  can  easily  be 
carried  in  the  pocket,  one  can  determine  on  the  spot  nine- 
tenths  of  the  minerals  he  meets.  In  the  study  of  minerals, 
therefore,  attention  is  directed  mainly  to  the  physical  prop- 
erties, namely,  to  those  that  can  be  recognized  by  the  aid 
of  sight  and  touch. 

The  course  in  Mineralogy  extends  throughout  the 
whole  of  the  Sophomore  year,  five  hours  a  week  being 
devoted  to  this  subject.  The  course  opens  with  the  study 
of  Crystallography,  which  requires  one-half  of  the  first 
term.  The  remaining  weeks  of  the  term  are  devoted 
mainly  to  a  short  course  in  the  use  of  the  blow-pipe,  in 
which  only  such  reactions  are  studied  as  are  likely  to  be 
made  use  of  in  determining  minerals  later  in  the  year. 
Determinative  Mineralogy  is  taken  up  about  Christmas 
and  extends  throughout  the  rest  of  the  school  year. 

Crystallography  and  Blow -Piping  are  taught  by  means 
of  lectures  and  practical  laboratory  work.  In  Determina- 
tive Mineralogy,  lectures  are  made  to  supplement  the  text- 
book used  (Moses'  and  Parsons'  Mineralogy,  Crystallogra- 
phy and  Blow- Pipe  Analysis). 
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EXCHANGE   MATERIAL. 


The  school  has  now  on  hand  a  considerable  quantity 
of  exchange  material  in  the  line  of  minerals,  rocks  and 
fossils,  an  itemized  list  of  which  will  be  found  on  pages 
66-68.  Any  one  wishing  to  arrange  for  a  mutual 
exchange  should  communicate  with  Professor  Horace  B. 
Patton,  Golden,  Colorado,  sending,  if  possible,  a  list  of 
minerals,  etc.,  offered  in  exchange. 

SUMMARY  OF  COLLECTIONS  WITH    NUMBER  OF 
SPECIMENS   IN    EACH. 

Type  Collection  of  Minerals 3,000 

Working  Collection  of  Minerals 12,600 

Display  Collection  of  Minerals 1,130 

Supplementary  Collection  of  Minerals 900 

Crystal  Collection 870 

Display  Collection  of  Fossils 260 

Miscellaneous  Collection  of  Fossils 920 

Type  Collection  of  Pocks 1,700 

Working  Collection  of  Pocks -1,200 

Total  Number  of  Specimens 25,580 

Professor  Patton's  Collection  of  Pocks 1,600 
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MINERALS  IN  THE  TYPE  COLLECTION. 

kXoTE. — The  minerals  in  this  collection  are  arranged 
accordance  with  the  system  adopted  in  the  latest  edition 
of  Dana's  System  of  Mineralogy.  Each  specimen  has  a 
double  number;  the  first  (the  one  given  before  the  name 
of  the  mineral  in  this  list)  is  Dana's  species  number,  the 
second  is  the  individual  number  of  the  specimen.  Of  the 
two  numbers  following  the  mineral  name  in  this  list,  the 
first  refers  to  the  page  in  Moses'  and  Parsons'  Mineralogy, 
the  second  to  the  drawer  of  the  Type  Collection. 


I.      NATIVE   ELEMENTS. 


I.   AND   II.     NON-METALS  AND  SEMI-METALS. 

1.  Diamond (272.  Dr.  73.) 

2.  Graphite (273.  Dr.  73-74.) 

3.  Sulphur (268.  Dr.  74-75.) 

7.  Tellurium (270.  Dr.  75.) 

8.  Arsenic (190.  Dr.  75.) 

9.  Allemontite (  Dr.  75.) 

10.  Antimony (193.  Dr.  75.) 

11.  Bismuth (188.  Dr.  75.) 


III.      METALS. 

13.  Gold (222.  Dr.  76.) 

14.  Silver  (214.  Dr.  76-77.) 

15.  Copper .(200.  Dr.  77-78.) 

16.  Mercury (211.  Dr.  79.) 

20.    Platinum (224.  Dr.  79.) 
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II.     SULPHIDES,  SELENIDES,  TELLURIDES,  ARSENIDES, 
ANTIMONIDES. 


I.     SULPHIDES,   ETC.,   OF  THE  SEMI-METALS,   ARSENIC, 
ANTIMONY,   BISMUTH;   ALSO   MOLYBDENUM. 

26.  Realgar (191.  Dr.  79.) 

27.  Orpiment (191.  Dr.  79.) 

28.  Stibnite (311.  Dr.  79-80.) 

34.  Molybdenite (197.  Dr.  80.) 

II.     SULPHIDES,  ETC.,  OF  THE  METALS. 
B.    Monosulphides,  Selenides,  Etc. 

1.  GALENITE  GROUP.     ISOMETRIC,  HOLOHEDRAL. 

42.     Argentite (215.     Dr.  80.) 

45.  Galenite (179.     Dr.  81-82.) 

46.  Altaite (  Dr.  83.) 

2.  CHALCOCITE  GROUP.  ORTHORHOMBIC. 

54.     Chalcocite (201.     Dr.  83.) 

3.  SPHALERITE  GROUP.     ISOMETRIC,  INCLINED  HEM. 

58.     Sphalerite (167.     Dr.  83-86.) 

63.     Alabandite (154.     Dr.  86.) 

4.  CINNABAR-MILLERITE  GROUP.     HEXAGONAL  AND  RHOMBOHED. 

66.     Cinnabar (212.  Dr.  86.) 

69.  Wurtzite (  Dr.  86.) 

70.  Millerite (163.  Dr.  87.) 

71.  Niccolite (163.  Dr.  87.) 

74.     Pyrrhotite (139.  Dr.  87.) 

C.     Intermediate  Division. 

78.     Bornite (201.     Dr.  87.) 

83.  Chalcopy rite (202.     Dr.  87-89.) 

84.  Stannite (174.     Dr.  89.) 

D.      DlSULPHIDES,    DlAKSENIDES,    ETC. 
1.     PYRITE  GROUP.     ISOMETRIC.  PARALLEL  HEM. 

85.  Pyrite (139.     Dr.  89-91.) 

86.  Hauerite (  Dr.  91.) 

87.  Smaltite (161.     Dr.  91.) 

89.     Cobaltite (161.     Dr.  91-92.) 
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2.  MARCASITE  GROUP.    ORTHORHOMBIC. 

96.  Marcasite (141.  Dr.  92.) 

97.  Lollingite (142.  Dr.  92-93.) 

98.  Arsenopyrite (144.  Dr.  93.) 

3.  SYLVANITE  GROUP. 

104.     Sylvanite (223.  Dr.  93.) 


III.     SULPHO-SALTS. 


130.  Jamesonite (181.  Dr.  93.) 

136.  Bournonite (180.  Dr.  93.) 

144.  Pyrargyrite (217.  Dr.  93-94.) 

145.  Proustite (216.  Dr.  94.) 

148.  Tetrahedrite (204.  Dr.  94-95.) 

149.  Tennantite (204.  Dr.  95.) 

153.  Stephanite (218.  Dr.  95.) 

158.  Enargite (203.  Dr.  95.) 


IV.      HALOIDS. 


166.  Halite (228.  Dr.  97.) 

169.  Cerargyrite (219.  Dr.  97.) 

170.  Embolite (220.  Dr.  97.) 

175.  Flourite (239.  Dr.  98-99.) 

183.  Cryolite (257.  Dr.  100.) 

193.  Atacamite (206.  Dr.  100.) 

201.  Carnallite ,_ (224.  Dr.  100.) 


V.      OXIDES. 


I.     OXIDES  OF  SILICON 


210.     Quartz (277.     Dr.  100-109.) 

A .  Phenocrystalline  or  Vitreous  Varieties — 
Rock  Crystal,  Amethyst,  Rose,  Smoky,  Blue, 
Opalescent,  Milky,  Ferruginous,  with  enclos- 
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B.  Cryptocrystalline  Varieties— Chalcedony, 
Carnelian,  Chrysoprase,  Heliotrope,  Prase, 
Agate,  Geyserite,  Flint,  Hornstone,  Jasper. 

C.  Special  Varieties — Tabular  Quartz,  Pseu- 
domorphous,  Silicified  Wood,  Agatized  Wood, 
Quartzite,  Itacolumite. 

212.     Opal (280.    Dr.  109-111.) 

Varieties — Precious,  Common,  Jasp-Opal,  Wood- 
Opal,  Hyalite,  Tripoli,  Diatomaceous  Earth, 
Infusorial  Earth. 

111.     OXIDES  OF  THE  METALS. 
A.     Anhydrous. 

i.      PROTOXIDES. 

224.     Cuprite (205.     Dr.  112.) 

228.     Zincite (168.     Dr.  112-113.) 

II.      SESQUIOXIDES. 

231.  Corundum (258.     Dr.  113-114.) 

232.  Hematite (147.     Dr.  114-117.) 

Also  Var.  Martite. 

233.  Ilmenite (146.     Dr.  117.) 

III.       INTERMEDIATE  OXIDES. 
SPINEL  GROUP.     ISOMETRIC.  MAINLY   OCTAHEDRAL. 

234.  Spinel (253.     Dr.  117-118.) 

236.  Gahnite (  Dr.  118.) 

237.  Magnetite (142.  Dr.  118-119.) 

239.  Franklinite (143.  Dr.  120.) 

241.  Chromite (151.  Dr.  121.) 

243.  Hausmannite (155.  Dr.  121.) 

IV.      DEUTOXIDES. 

248.  Cassiterite (174.  Dr.  121-122.) 

250.  Rutile (176.  Dr.  122.) 

254.  Pyrolusite (155.  Dr.  122.) 

256.  Diaspore (260.  Dr.  122.) 

B.     Hydrous  Oxides. 

257.  Goethite (147.     Dr.  123.) 

258.  Manganite (156.     Dr.  123.) 

259.  Limonite (147.     Dr.  123-125.) 

261.  Bauxite (259.     Dr.  125.) 

262.  Brucite (251.     Dr.  125-126.) 

269.     Psilomelane (157.     Dr.  126.) 

Variety  Wad (157.    Dr.  126.) 
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VI.  OXYGEN  SALTS. 


i.     CARBONATES. 
A.     Anhydrous  Carbonates. 
CALCITE  GROUP.     RHOMBOHEDRAL. 

270.  Calcite (246.  Dr.  128-136.) 

Varieties— Marble,  Dr.  133,  Chalk,  Dr.  133,  Sta- 

lactitic  and  Stalagmitic,  Dr.  134-136,  Tufa- 
ceous,  Dr.  136. 

271.  Dolomite (248.  Dr.  137.) 

271A.Ankerite (241.  Dr.  137.) 

272.  Magnesite (252.  Dr.  137.) 

273.  Siderite (150.  Dr.  138.) 

274.  Rhodochrosite (158.  Dr.  138-139.) 

275.  Smithsonite (169.  Dr.  139.) 

2.    ARAGONITE  GROUP.    ORTHORHOMBIC. 

277.     Aragonite (244.  Dr.  140-141.) 

279.  Witherite (234.  Dr.  141.) 

280.  Strontianite (236.  Dr.  141.) 

281.  Cerussite (184.  Dr.  142-143.) 

B.     Acid,  Basic  and  Hydrous  Carbonates. 

288.  Malachite (208.  Dr.  143-144.) 

289.  Azurite (208.  Dr.  144.) 

296.    Natron (  Dr.  144.) 

303.     Zaratite (164.  Dr.  144.) 

II.     SILICATES. 

A.     Anhydrous  Silicates. 
FELDSPAR  GROUP.     M0N0CLINIC  SECTION. 

313.     Orthoclase (283.  Dr.  147-148.) 

Varieties — Adularia  and  Common  Orthoclase. 

313A.Perthite    (284.  Dr.  148.) 

FELDSPAR  GROUP.    TRICLINIC  SECTION. 

315.  Microcline (284.  Dr.  148-149.) 

FELDSPAR  GROUP.     PLAGIOCLASE  SECTION. 

316.  Albite 1 


Oligoclase ^     for  all  four 


(284-286.     Dr.  149-151 
species 


319.  Labradorite..  of  plagioclase.) 

320.  Anorthite  J 
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LEUCITE  GROUP. 

321.     Leucite (287.  Dr.  151.) 

PYROXENE  GROUP. 

A.    Orthorhombic  Section. 

323.  Enstatite (288.  Dr.  151.) 

324.  Hypersthene (288.  Dr.  151.) 

B.    Monoclinic  Section. 

325.  Pyroxene (288.  Dr.  152-153.) 

326.  Acmite (  Dr.  154.) 

Varieties — Diopside,  Hedenbergite,  Augite. 

327.  Spodumene (289.  Dr.  154.) 

329.  Wollastonite (290.  Dr.  154.) 

330.  Pectolite (290.  Dr.  155.) 

335.    Rhodonite (290.  Dr.  155.) 

AMPHIBOLE  GROUP. 

338.     Amphibole (291.  Dr.  156-159.) 

Varieties — Tremolite,  Actinolite,  Nephrite,  As- 
bestos, Mountain  Cork,  etc.,  Edenite, 
Pargasite,  Hornblende. 

341.     Crocidolite (  Dr.  159.) 

VARIOUS  GROUPS. 

344.     Beryl (293.  Dr.  159-160.) 

353.    Iolite (295.  Dr.  160.) 

357.     Nephelite (295.  Dr.  160.) 

362.     Sodalite (  Dr.  160.) 

369.  Zunyite (  Dr.  160-161.) 

370.  Garnet (296.  Dr.  161-163.) 

Varieties — A.  Grossularite;  B.  Pyrope;  C.  Al- 

mandite;  E.  Andradite;  P.  Uvarovite. 

376.     Chrysolite  or  Olivine (298.  Dr.  163.) 

381.    Willemite (170.  Dr.  163.) 

383.     Dioptase (210.  Dr.  164.) 

386.  Meionite (  Dr.  164.) 

387.  Wernerite (299.  Dr.  165.) 

393.  Vesuvianite (299.  Dr.  165.) 

394.  Zircon (300.  Dr.  166.) 

397.  Topaz (301.  Dr.  166.) 

398.  Andalusite (303.  Dr.  167.) 

399.  Sillimanite (304.  Dr.  167.) 

400.  Cyanite (294.  Dr.  167-168.) 

401.  Datolite (304.  Dr.  168.) 

406.  Zoisite (  Dr.  169.) 

407.  Epidote (305.  Dr.  169-170.) 
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408.  Piedmontite  __ (  Dr.  170.) 

409.  Allanite (306.  Dr.  170.) 

410.  Axinite (  Dr.  170.) 

411.  Prehnite (306.  Dr.  170.) 

415.    Chondrocyte (307.  Dr.  171.) 

423.    Calamine (169.  Dr.  171-172.) 

426.    Tourmaline (307.  Dr.  173-175.) 

428.    Staurolite (308.  Dr.  175.) 

B.     Hydrous  Silicates. 

I.      ZEOLITE    DIVISION. 

435.     Apophyllite (309.  Dr.  177.) 

438.    Heulandite (310.  Dr.  177-178.) 

441.  Phillipsite (  Dr.  178.) 

442.  Harmotome   --(  Dr.  178.) 

443.  Stilbite -.(311.  Dr.  178-179.) 

445.    Laumontite (  Dr.  179.) 

447.    Chabazite (312.  Dr.  179-180.) 

450.     Analcite (312.  Dr.  180.) 

453.     Natrolite (  Dr.  180-181.) 

455.  Mesolite (  Dr.  181.) 

456.  Thomsonite   (  Dr.  181.) 

II.       MICA    DIVISION, 
MICA  GROUP. 

458.     Muscovite (313.  Dr.  181-184.) 

460.    Lepidolite (315.  Dr.  184.) 

462.    Biotite  (314.  Dr.  184-185.) 

462A.Phlogopite (314.  Dr.  186.) 

CLINTONITE  (BRITTLE  MICA)  GROUP. 

464.     Margarite (  Dr.  186.) 

466.  Chloritoid (  Dr.  186.) 

467.  Phyllite (  Dr.  186.) 

CHLORITE   GROUP. 

468.  Clinochlore— Chlorite (315.  Dr.  187.) 

Variety— Ripidolite. 

468A.  Penninite  (  Dr.  187.) 

469.  Prochlorite (315.  Dr.  187.) 

480.  Jefferisite  (  Dr.  188.) 

III.      SERPENTINE    AND    TALC    DIVISION. 

481.  Serpentine (315.  Dr.  188-189.) 

Varieties — Common,  Williamsite,  Chrysolite, 
Picrolite. 
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483.  Genthite (  Dr.  189.) 

483A.Garnierite (164.  Dr.  189.) 

484.  Talc (316.  Dr.  189-190.) 

485.  Sepiolite (317.  Dr.  190.) 

DIVISIONS    IV.    AND   V. 

492.     Kaolinite (318.  Dr.  190.) 

497.     Pyrophyllite (318.  Dr.  191.) 

504.     Chrysocolla (209.  Dr.  191.) 

TITANO-SILICATES,  TITANATES. 

510.     Titanite (319.  Dr.  192.) 

514.     Astrophyllite (  Dr.  192.) 

519.     Dysanalyte (  Dr.  192.) 

III.     N10BATES,  TANTALATES. 

525.     Columbite (152.  Dr.  193.) 

529.     Samarskite (  Dr.  193.) 

IV.     PHOSPHATES,   ARSENATES,  VANADATES,   ANTIMONATES, 

APATITE   GROUP. 

537.     Monazite (264.  Dr.  193.) 

549.  Apatite    (242.  Dr.  193-194.) 

550.  Pyromorphite    (183.  Dr.  194-195.) 

551.  Mimetite (184.  Dr.  195.) 

552.  Vanadinite (185.  Dr.  195.) 

561.     Olivenite (207.  Dr.  195-196.) 

BELONGING  TO  VARIOUS  GROUPS. 

573.  Dufrenite   (  Dr.  197.) 

574.  Lazulite (263.  Dr.  197.) 

597.     Vivianite (149.  Dr.  197.) 

601.     Erythrite. (162.  Dr.  197.) 

611.    Variscite (  Dr.  197.) 

628.     Conichalcite (  Dr.  197-198.) 

639.    Wavellite (262.  Dr.  198-199.) 

642.     Turquois (262.  Dr.  199.) 

V.     BORATES,    ETC. 

698.     Boracite (268.  Dr.  199.) 

704.     Colemanite  _ (267.  Dr.  199.) 

707.  Borax (266.  Dr.  199.) 

708.  Ulexite (267.  Dr.  200.) 

711.     Uraninite (195.  Dr.  200.) 
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VI.     SULPHATES,   CHROMATES,   ETC. 

716.    Thenardite (230.  Dr.  200.) 

BARITE  GROUP. 

719.  Barite (233.  Dr.  200-202.) 

720.  Celestite (235.  Dr.  202.) 

721.  Anglesite (181.  Dr.  202-203.) 

722.  Anhydrite (240.  Dr.  203.) 

725.     Crocoite (185.  Dr.  203.) 

733.    Hanksite (  Dr.  203.) 

HYDROUS  SULPHATES. 

746.     Gypsum (241.  Dr.  204-205.) 

800.     Alunite (261.  Dr.  205.) 

VII.     TUNGSTATES,    MOLYBDATES. 

812.  Wolframite (152.  Dr.  206.) 

813.  Huebnerite (  Dr.  206.) 

818.     Wulfenite (186.  Dr.  206.) 


VIII.      HYDROCARBON   COMPOUNDS. 


P.    998.  Ozocerite 

P.  1002.  Succinite 

P.  1007.  Copalite 

P.  1015.  Petroleum 

P.  1017.  Asphaltum 

P.  1018.  Elaterite 

P.  1020.  Albertite 

P.  1020.  Gilsonite 

P.  1021.  Anthracite 

P.  1021.  Bituminous  Coal 

P.  1022.  CannelCoal  ._'.„ 

P.  1022.  Lignite 

P.  1022.  Jet 


272. 
272. 

271. 
271. 


Dr.  207.) 
Dr.  207.) 
Dr.  207.) 
Dr.  207.) 
Dr.  207.) 
Dr.  207.) 
Dr.  207.) 
Dr.  208.) 
Dr.  208.) 
Dr.  208-209.) 
Dr.  209.) 
Dr.  209.) 
Dr.  209.) 


66  COLORADO  STATE  SCHOOL   OF  MINES. 


MATERIAL    OFFERED    FOR    EXCHANGES, 


I.     COLORADO    MINERALS. 

SAN    JUAN    MOUNTAINS. 

Zunyite,  Zuni  mine,  Silverton.  In  small,  sharp  tetrahedrons, 
etc.     Can  be  furnished  in  large  quantity. 

Guitermanite,  Zuni  mine,  Silverton.  Massive,  thickly  sprinkled 
with  minute  tetrahedrons  of  zunyite. 

Huebnerite,  Gladstone.  Divergent  aggregates  of  bronze  colored 
crystals,  one  to  two  inches  long,  imbedded  in  quartz. 

Sphalerite,  Ute  and  Ulay  mine,  Lake  City.  In  yellow  cleavable 
masses  with  galenite  and  chalcopyrite. 

Barite  and  pyrite,  George  III.  mine,  Carson.  Thin  reticu- 
lated plates  of  barite  spangled  with  minute  crystals  of  pyrite  (very 

handsome). 

Chalcedony,  Ute  Creek.     Botryoidal  and  banded.     Colors  gray, 

white  and  green. 

Milk  opal,  Ute  Creek. 

Rhodochrosite,    Vallecita    Basin.      In    deep    pink,    cleaveable 

masses. 

Enargite,  National  Belle  mine,  Red  Mountain.  In  cleavable 
masses  and  in  clusters  of  small  but  very  brilliant  crystals. 

Bornite,  Red  Mountain.     In  pure  masses. 

LEADVILLE. 

Pyrite,  R.  A.  M.  shaft.  Irridescent  crystals,  small  but  brilliant  in 
clusters,  lining  cavities  in  massive  pyrite. 

Galenite  and  pyrite,  Mahala  mine.  In  handsome  cellular,  mter- 
grown,  branching  aggregates. 

SUMMIT    COUNTY. 

Pyrite  and  sphalerite,  Wulfley  mine,  Kokomo.  Branching  aggre- 
gates of  pyrite  penetrating  sphalerite. 

Orthoclase,  Kokomo.     Loose  crystals,  one  to  two  inches,  simple 

and  twinned. 

Orthoclase,   Robinson.     Sharp,   white    crystals    averaging    one  | 
inch,  simple  and  in  Carlsbad  and  Baveno  twins.     Loose  and  in   the 
matrix  (rhyolite). 
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OTHER    COLORADO    LOCALITIES. 

Corundum,  near  Salida.  Flat  crystals  one-eighth  to  one-quarter 
inch,  (basal  plane  and  rhorabohedron,)  imbedded  in  quartz,  etc.,  form- 
ing a  corundum  schist.     Color  deep  blue,  also  gray  and  brown. 

Sylvanite  and  other  tellurides  of  gold  and  silver,  Boulder  County. 

Native  tellurium,  Boulder  County.  In  crystals  one-eighth  to 
one-quarter  inch. 

Graphic  granite,  Clear  Creek.     In  masses  up  to  two  feet. 

Zeolites,  Table  Mountain,  Golden.  Natrolite,  chabezite,  thom- 
sonite. 


II.    TINTIC    RANGE    AND    MERCUR.   UTAH. 

Olivenite,  Centennial  Eureka  mine,  Eureka.  In  aggregates  of 
nearly  parallel  plates  lining  cavities  in  limonite. 

Olivenite,  Carissa  mine,  Mammoth.  Small  prismatic  crystals, 
also  in  tufted,  fibrous  and  velvety  aggregates. 

Conichalcite,  Carissa  mine,  Mammoth.  In  handsome  green 
coatings  on  limonite,  etc. 

Realgar,  Mercur.     Massive. 


III.     MISCELLANEOUS    LOCALITIES. 

Cyanite,  Litchfield  County,  Connecticut.     Green  color. 

Vivianite,  Mullica  Hill,  N.  J.  A  few  rosettes  and  divergent 
aggregates. 

Prehnite,  near  Duluth,  Minnesota. 

Copper,  Lake  Superior.     Native,  crystallized. 

Copper,  Lake  Superior.     In  Calumet  and  Hecla  conglomerate. 

Garnets,  Michigamme,  Michigan.  Partly  altered  to  chlorite. 
Also  the  same  in  chlorite  schist. 

Pyrolusite,  Virginia,  Minnesota. 

Calcite,  Rockland,  Maine.     In  flat  crystals. 

Willimite,  Franklin  Furnace,  New  Jersey.  In  rhombohedral 
crystals. 

Rubellite  and  lepidolite,  San  Bernardino  County,  California. 
Handsome  radiated  and  divergent  prisms  imbedded  in  lepidolite. 

Hanksite,  Borax  Lake,  San  Bernardino  County,  California.  In 
half -inch  crystals. 

Muscovite,  Saratoga,  Wyoming.  Handsomely  figured  in  red, 
brown,  yellow  and  black  colors  by  means  of  iron  oxides. 
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ROCKS  AND  FOSSILS. 

Spherulites,  Silver  Cliff  and  Rosita,  Colorado.  Remarkably 
fine  roundish,  mostly  compound  spherulites  in  all  sizes  from  one 
inch  to  over  a  foot,  found  in  rhyolite  and  obsidian.  Also  fragments 
of  larger  compound  spherulites  showing  branching  intergrowths  of 
quartz  and  feldspar.  (See  paper  by  W.  Cross  on  Spherulites  in  Acid 
Eruptive  Rocks,  Philosophical  Society  of  Washington.  Bulletin, 
Vol.  XI,  pp.  411-444.) 

Obsidian,  Silver  Cliff,  Colorado. 

Hornblende  andesite,  Rico,  Colorado. 

Ryolite,  Kokomo,  Colorado.  With  and  without  phenocrysts  of 
feldspar. 

Tourmaline  schists,  Belcher  Hill,  Jefferson  County,  Colorado. 
Also  same  cut  by  sharply  defined  veins  of  mica  and  quartz,  etc. 

Andalusite  schists,  Vallecita  Valley,  San  Juan  Mountains, 
Colorado. 

Crinkled  mica  schist,  Van  Bibber  Creek,  Jefferson  County, 
Colorado. 

Flint  conglomerate,  Green  Mountain,  Jefferson  County,Colorado. 

Basalt,  Table  Mountain,  Golden,  Colorado. 

Potsdam  sandstone,  Portage  Entry,  Lake  Superior.  Showing 
well-defined  ripple  marks. 

Gabbro,  Duluth,  Minnesota. 

Melaphyre,  Houghton,  Michigan.  Many  varieties,  showing 
amygdules  of  chlorite,  calcite,  epidote,  etc. 

Andesite,  Crater  Lake,  Oregon.  Mostly  bypersthene  A.,  but 
showing  a  great  variety  of  structure  and  color  from  coarsely  crys- 
talline to  obsidian. 

Fossil  leaves,  Table  Mountain,  Golden.  Tertiary  leaves  of  many 
species. 

Silicified  wood,  Green  Mountain,  Golden,  Colorado. 


MATERIAL    DESIRED    IN    EXCHANGE. 

The  School  of  Mines  can  make  good  use  of  almost  any  pure 
mineral,  especially  if  well  crystallized.  •  Sulphides,  arsenides,  ante- 
monides,  etc.,  are  specially  desired,  and  in  considerable  quantity, 
also  loose  crystals  suitable  for  use  in  studying  crystal  forms.  Those 
desiring  to  make  exchanges  are  requested  to  submit  lists  of  minerals 
or  rocks  offered.     (See  page  56.) 
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PHYSICS. 

The  course  in  Physics  is  given  by  lectures  and  reci- 
tations, accompanied  by  practical  work  in  the  laboratory. 
The  course  embraces  molecular  physics,  gravitation, 
mechanics  of  liquids  and  gases,  elementary  machines, 
acoustics,  the  theory  of  heat  and  of  the  steam  engine,  and 
the  general  principles  of  light. 

The  second  term  is  devoted  chiefly  to  an  elementary 
course  in  electricity  and  magnetism. 

The  object  of  the  laboratory  course  is  not  original 
research,  but  the  acquirement  of  a  certain  familiarity  with 
the  subjects  which  this  work  alone  can  give.  During  the 
first  part  of  the  course  the  student  acquires  facility  in  the 
use  of  instruments,  and  accuracy  in  measurement,  which 
fit  him  for  the  other  work  in  the  laboratory.  The  experi- 
ments are  quantitative,  and  are  selected  with  the  view  of 
illustrating  the  fundamental  principles  of  the  subject 
rather  than  of  devoting  the  student's  whole  time  to  the 

o 

elaborate  determination  of  a  few  constants. 

The  equipment  of  the  laboratory  is  fairly  complete. 
A  fine  Troemher  and  an  excellent  Sartorius  balance 
belong  to  the  laboratory,  while  a  number  of  balances  from 
the  chemical  laboratory  are  available  during  a  part  of  the 
time.  Forty  micrometers  and  vernier  callipers  are  pro- 
vided, as  well  as  spherometers,  protractors,  etc.  Jolly 
balances,  hydrometers  of  various  kinds,  thermometers,  a 
fine  Kater's  pendulum,  lenses,  mirrors,  galvanometers, 
resistance  boxes,  Wheatstone  bridges,  apparatus  for  the 
determination  of  the  law  of  the  pendulum  and  for  the 
determination  of  Young's  modulus,  form  part  of  the 
equipment. 
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ELECTRICAL  ENGINEERING. 


The  course  in  Electrical  Engineering  is  intended  to 
cover  both  the  theoretical  and  practical  parts  of  the  subject. 
It  is  adapted  to  the  needs  of  the  State  by  the  devotion  of 
much  time  to  the  applications  of  electricity  to  mining  and 


metallurgy. 


DYNAMO    ROOM. 


In  the  third  and  fourth  years,  work  in  Mechanical 
Engineering  forms  a  considerable  part  of  the  course.  Tests 
of  steam  engines,  boilers  and  water  wheels  are  made  from 
time  to  time.  The  engine  is  fitted  up  for  testing,  as 
is  the  eighty  horse -power  boiler  furnishing  steam  to 
Engineering  Hall.  The  course  in  Electrical  Units  and 
Measurements  consists  of  lectures  on  the  theory  and  value 
of   the   units  of  the   science  and  the  modern  methods  of 
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measurement.  Four  hours  per  week  are  devoted  to  work 
iu  the  laboratory. 

The  course  in  the  Distribution  of  Electricity  embraces 
distribution  for  lighting  and  the  various  systems  for  the 
transmission  of  power. 

Lectures  on  the  theory  and  design  of  Dynamo -Electric 
Machinery  will  occupy  the  student  five  times  a  week  during 
the  fourth  year.  Two  full  afternoons  per  week,  in  addition, 
will  be  devoted  to  work  in  the  laboratory  and  in  the  designing 
room.  Alternate  currents  and  alternate  current  transform- 
ers occupy  a  large  portion  of  the  time  during  this  year. 

The  laboratory  work  of  the  fourth  year  consists  of 
insulation  and  capacity  tests,  measurement  and  location  of 
faults,  determination  of  magnetization  curves  of  iron  and 
steel,  determination  of  characteristic  curves  of  various 
machines,  and  of  tests  of  dynamos  and  motors,  as  well  as 
standardizing  and  calibrating  various  instruments. 

Besides  the  space  occupied  by  the  general  lecture 
room  and  the  Physical  Laboratory,  a  large  room  is  fitted 
up  on  the  second  floor  for  work  in  Photometry.  In  addi- 
tion to  the  Bunsen  photometer,  a  complete  "  Eeichsanstalt " 
standard  photometer,  with  all  accessories,  has  recently  been 
added  to  the  equipment  of  this  room.  The  various  exper- 
imental machines  are  belted  to  pulleys  on  a  jack  shaft, 
driven  by  the  engine  in  the  dynamo  room.  The  instru- 
ments for  use  in  testing  are  in  a  smaller  room  adjoining, 
where  the  marble  switchboard  and  the  large  resistance 
coils  are  also  placed.  Separate  wires  run  to  each  room 
from  both  the  alternate  and  continuous  current  circuits  and 
also  from  the  sixty-cell  accumulator  presented  by  the  Car- 
penter Electric  Storage  Company.  The  rooms  on  the 
north  side  of  the  building,  devoted  to  electrical  measure- 
ments, have  little  iron  used  in  their  construction,  while 
the  room  designed  for  magnetic  measurements  has  none. 
These     rooms    are    equipped    with    piers,    non-inductive 
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resistances,  gas,  water  and  direct  connections  to  all  the 
currents,  besides  the  ordinary  galvanometers,  resistance 
boxes,  balances  and  other  instruments. 

The  department,  in  addition  to  these  appliances,  is 
well  equipped  with  high-grade  galvanometers  and  the 
ordinary  apparatus  for  electrical  measurements.  Cradle 
and  absorbtion  dynamometers  and  Watt  meters  enable 
efficiency  tests  to  be  conveniently  made.  Kelvin  balances, 
electrostatic  volt  meters,  ammeters  and  volt  meters  of 
various  makes,  form  part  of  the  equipment. 

Through  the  kindness  of  Mr.  Irving  Hale,  the  depart- 
ment has  been  presented  with  a  twenty-five  horse-power 
motor. 

To  Mr.  Paul  Webster,  a  former  student  of  the  insti- 
tution, the  department  is  indebted  for  a  small  steam  engine. 


APPLIED   MECHANICS. 


Beginning  with  the  third  year,  the  study  of  Applied 
Mechanics  is  pursued  in  its  various  branches  of  Statics, 
Kinematics  and  Dynamics,  for  the  purpose  of  giving  the  stu- 
dent a  broad  comprehension  of  the  relation  of  forces  acting 
upon  matter  at  rest  or  in  motion.  Investigations  concerning 
these  are  carried  on  by  analytical  and  graphic  methods, 
and  the  laws  governing  balanced  forces,  forces  in  motion, 
frictional  forces  and  kindred  subjects,  are  investigated. 

A  study  of  the  strength  of  materials  is  pursued  during 
the  entire  fourth  year,  comprising  a  careful  study  of  the 
effects  of  stresses  and  strains  and  the  proper  limits  of 
safety  in  their  use.  In  connection  with  this,  each  student 
is  required  to  make  a  series  of  definite  tests  of  wrought 
iron,  steel,  cast  iron  and  wood,  in  tension,  compression 
and  bending-. 


COLORADO  STATE  SCHOOL   OF  MINES.  73 

A  Riehle  testing  machine  of  one  hundred  thousand 
pounds  capacity,  cross  breaking  machine,  cement  testing 
and  appliances,  with  various  lathes  and  bench  tools  for 
preparing  specimens,  afford  opportunities  for  independent 
research,  as  well  as  for  class  drill  and  illustration. 

A  portion  of  the  fourth  year  is  devoted  to  the  study 
of  Hydraulics,  especial  attention  being  paid  to  the  flow  of 
water  through  pipes,  conduits  and  open  channels.  In  this 
connection  laboratory  work  is  pursued  by  all  students,  and 
measurements  made  of  the  flow  of  water  through  pipes 
and  orifices,  and  over  various  forms  of  wiers. 

A  study  of  Prime  Movers  and  Power  Transmission 
occupies  the  student's  attention  during  a  part  of  the  fourth 
year,  and  efficiency  tests  are  made  of  boilers,  engines  and 
motors. 


CIVIL  ENGINEERING. 


The  course  of  study  in  Civil  Engineering  has  been 
planned  to  meet  the  professional  needs  of  the  mining 
engineer  as  well  as  those  of  the  civil  engineer.  Thus, 
while  the  students  in  both  courses  take  all  the  work  in 
surveying,  applied  mechanics,  graphics  and  structural 
designing,  students  who  are  candidates  for  the  degree  of 
Civil  Engineer  have  special  lines  of  work  laid  out  for  them 
from  the  beginning  of  the  Sophomore  year.*  The  full 
course  of  study  begins  in  the  Junior  year  with  the  study 
of  applied  mechanics,  surveying,  theory  and  practice  of 
framed  structures,  and  designing  masonry  structures. 
Two  afternoons  per  week  during  the  first  term  are  devoted 
to  making  complete  detail  measurements  and  drawings  of 


*At  this  time  they  drop  all  chemical  work  and  a  portion  of  the 
mineralogy,  substituting  extra  draughting. 
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some  railway  or  highway  bridge  in  order  to  familiarize 
the  student  with  structural  forms  and  details.  Other 
afternoons  are  taken  up  in  the  draughting  room  with  such 
subjects  as  tinting  and  shading,  pen  topography,  colored 
topography,  etc. 

In  connection  with  designing  of  masonry  structures, 
the  subjects  of  foundations  of  all  kinds,  cements,  building 
stones,  etc.,  are  investigated  and  each  student  makes 
designs  of  stone  arches,  chimneys  and  retaining  walls. 

A  large  part  of  the  fourth  year  is  devoted  to  design- 
ing and  investigation  of  framed  structures,  such  as  roofs, 
railway  and  highway  bridges  and  long  arch  bridges  of  steel. 
A  complete  study  is  also  made  of  the  various  systems  of 
sewage  disposal,  water  supply  and  sanitary  improvements  of 
cities  and  towns.  The  candidate  for  the  degree  of  Civil 
Engineer  is  expected  to  show  special  aptitude  in  mathe- 
matics, and  pursues  a  course  of  study  in  higher  engineering 
problems. 

Theory  and  practice  are  combined  wherever  possible, 
and  the  student  placed  on  his  own  responsibility,  so  that 
our  graduates,  aided  by  such  technical  and  practical  training 
as  they  have  obtained,  will  develop  into  useful  investigators 
and  constructors. 
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SURVEYING. 


The  instruction  in  this  subject  is  both  theoretical  and 
practical,  the  aim  being  to  convey  to  the  mind  of  the 
student  a  broad  understanding  of  the  subject  and  its 
applications  in  the  professional  work  of  the  Mining  and 
Civil  Engineer.  As  a  means  to  this  end,  the  institution 
is  well  supplied  with  the  necessary  instruments  for  field 
practice.  Among  these  may  be  mentioned  one  complete 
mining  transit  with  side  telescope,  two  complete  mining 
transits  with  combination  top  telescope  and  solar  attach- 
ment, one  triangnlation  transit,  three  complete  engineer's 
transits  with  solar  attachments,  four  engineer's  levels,  one 
needle  compass,  one  three-hundred -foot  steel  tape,  standard- 
ized, and  all  the  necessary  accompanying  apparatus  for 
field  and  office  use,  such  as  chains,  tapes,  stadia  boards, 
level  rods,  etc.f 

The  classes  are  first  instructed  in  the  adjustments  of  the 
various  instruments,  and  each  student  required  to  perform 
and  thoroughly  understand  the  underlying  principle  of  each. 

The  subject  of  Land  Surveying  is  then  taken  up  and 
various  problems  solved,  in  the  office  and  field,  relative  to 
areas,  subdivisions  of  land  and  retracing  of  section  and 
township  lines  of  the  government  land  surveys. 

In  Topographical  Surveying,  each  class  makes  a  com- 
plete survey  and  contour  map  of  a  portion  of  the  City  of 
Golden,  using  the  transit  and  stadia  method;  in  addition 


|The  surveying  instruments  are  all  of  the  best  makes,  and 
additions  are  constantly  being  made.  Among  the  makers  may  be 
mentioned  Buff  &  Berger,  Heller  &  Brightley,  Gurley  &  Sons  and 
Troughton  &  Simms. 
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to  this,  contour  maps  are  made  of  several  promising- 
reservoir  sites,  and  from  these,  preliminary  estimates  of 
capacity  made  and  compared.  In  City  Surveying,  classes 
are  instructed  in  the  laying  out  of  cities  and  towns,  sur- 
veys of  new  subdivisions,  street  improvements,  giving  of 
grades,  etc.,  together  with  such  applications  of  each  in  the 
field  as  time  will  allow. 

In  Geodetic  Surveying,  classes  are  instructed  in  the 
outlines  of  that  subject,  the  different  kinds  of  triangula- 
tion,  description  of  the  U.  S.  Coast  Survey  base  apparatus 
and  the  establishment  of  stations  and  signals.  A  base  line 
is  measured  with  a  three-hundred-foot  steel  tape  and  all 
corrections  made  so  as  to  eliminate  errors  of  sag  and  pull. 
To  this  is  hinged  a  system  of  triangulation  of  the  neigh- 
boring peaks  and  all  angles  measured  and  adjusted,  and 
distances  computed. 

In  Railroad  Surveying,  classes  are  instructed  in  the 
theory  of  curves  of  different  kinds,  running  of  levels  and 
the  measurement  of  earthwork.  Considerable  time  is 
devoted  in  the  field  to  a  projected  line  with  preliminary 
and  location  surveys,  topography,  cross -sectioning  and 
preliminary  and  final  estimates  of  earthwork. 

In  Mine  Surveying,  various  problems  relative  to 
underground  surveying  are  solved,  especial  attention  being 
paid  to  those  which  present  peculiar  difficulties  and  require 
careful  instrumental  work  and  computations.  A  complete 
survey  is  made  of  some  mine  in  the  neighborhood  and  each 
student  required  to  make  all  the  computations  and  plat  the 
field  notes.  Each  student  is  also  required  to  make  a  survey 
of  several  intersecting  mining  claims,  together  with  such 
computations  as  would  be  necessary  for  a  patent  survey. 

Each  student,  during  the  course,  is  required  to  make  a 
determination  of  the  true  meridian  by  an  observation  on  the 
pole  star,  and  check  the  same  by  the  methods  of  direct 
observation  on  the  sun  and  solar  attachment  to  the  transit. 


COLORADO  STATE  SCHOOL   OF  MINES. 


11 


DRAUGHTING, 


It  is  the  object  in  this  department  to  first  give  a 
thorough  grounding;  in  all  the  more  elementary  parts  of 
Mechanical  Drawing,  and  to  follow  this  with  their  appli- 
cation in  the  most  practical  way  possible  in  a  technical 
school. 


SOPHOMORE    DRAUGHTING   ROOM. 


The  student  is  first  taught  the  proper  way  of  using 
his  instruments,  preparing  his  sheets,  etc.,  and  then  given 
the  simplest  of  geometrical  figures,  to  cultivate  some  skill 
in  their  use.  At  this  time,  individual  instruction  is  given 
each  student. 

The  work  then  leads  into  the  more  difficult  elements 
of  drawing,  including  line  shading  and  tinting,  together 
with  lettering,  and  no  student  is  allowed  to  proceed  who 
cannot  neatly  execute  at  least  two  alphabets  in  free-hand. 
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Then  follows  all  the  more  difficult  work,  in  projec- 
tions and  intersections,  interspersed  with  representative 
practical  problems,  to  show  the  direct  application  to  actual 
work.  The  elements  of  all  the  methods  of  representing 
objects  upon  one  plane  including  true  perspective,  com- 
pletes the  purely  elementary  work. 

In  all  this  work,  as  in  the  more  advanced,  no  grades 
are  given.  Each  drawing  must  be  up  to  a  certain  standard, 
such  as  would  hold  in  any  well  regulated  drawing  office, 
before  being  accepted,  it  being  considered  that  under  these 
conditions  all  drawings  are  of  the  same  rank,  except  as  to 
artistic  effect,  which  is  not  considered  a  requisite  of  pure 
Mechanical  Drawing. 

The  advanced  drawing  is  all  of  a  practical  nature. 
The  elements  which  have  been  thoroughly  mastered  in  the 
previous  years  are  here  combined,  and  none  but  the 
methods  used  in  the  best  American  drawing  offices  are 
followed. 

To  this  end,  the  drawing  rooms  have  been  equipped 
with  the  most  efficient  appliances.  The  Freshmen  have 
large,  rigid  drawing  tables,  with  ample  room  for  each 
individual,  and  the  advanced  classes  have  improved  indi- 
vidual tables,  adjustable  in  every  way,  the  light  being 
reflected  from  the  perfectly  white  walls,  giving  a  mild 
diffused  light,  much  preferred  to  strong  direct  light. 

The  blue-print  room  is  modern  and  complete  in  every 
way,  and  students  are  taught  to  make  prints  either  from 
tracings  or  direct  from  the  bond  papers  now  so  much  used 
in  many  offices. 

The  work  by  years  is  as  follows: 

FRESHMAN    YEAR. 

Use  of  drawing  instruments,  mounting  sheets,  etc. 
This  includes  the  proper  selection  of  instruments,  testing 
and  care  of  pen  points,  and  like  details,  all  of  great 
importance  to  the  beginner.     Plain  geometrical  problems, 
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simple  projections  and  intersections;  plans,  elevations  and 
sections,  exercises  in  lettering,  both  free-hand  and  with 
the  instruments;  line  shading,  tinting  and  shading  with 
tints;  with  applications  of  each  as  in  working  drawings. 
The  working  of  problems,  as  given  in  Church's  Descriptive 
Geometry,  including  a  large  number  of  exercises  relating 
to  the  first  seventeen  problems  as  there  given ;  problems 
in  intersections  including  the  intersections  of  planes  with 
cylinders,  planes  and  cones,  planes  and  surfaces  of  revolu- 
tion; surfaces  of  revolution  with  surfaces  of  revolution, 
Etc.;  exercises  in  shades  and  shadows. 

SOPHOMORE  YEAR. 

At  the  beginning  of  this  year  the  study  of  Elementary 
Mechanism  is  taken  up  in  the  class-room  and  continues 
throughout  the  year.  A  part  of  the  first  term  is  used  on 
the  study  of  Isometric  projection  and  true  perspective. 

Several  sheets  of  drawing  follow  involving  the  con- 
tinual use  of  the  principles  of  Descriptive  Geometry  in 
the  representation  of  actual  machine  parts. 

The  rest  of  the  year  is  given  over  to  problems  in 
Mechanism.  This  includes  the  laying  out  of  lobed  wheels, 
spur  wheels,  beveled  wheels,  sprocket  wheels,  cams,  special 
motions  with  link  work,  etc. 

Blue  printing  is  explained  at  the  beginning  of  the 
year,  and  the  student  becomes  practiced  in  the  process  by 
making  prints  of  his  own  work  from  time  to  time. 

Special  pains  are  taken  all  through  this  year  to  get 
the  student  in  the  way  of  making  good  working  drawings 
according  to  the  best  American  practices. 

JUNIOR  YEAR. 

The  study  of  Machine  Design  is  taken  up  in  the  class- 
room at  the  beginning  of  this  year  and  continues  through 
the    first    term.      The    drawing    for    this    term    is   all   in 


80 


COLORADO  STATE  SCHOOL   OF  MINES. 


connection  with  this  study,  and  includes  the  designing  of 
such  parts  of  machines  as  follow :  bolts  and  nuts ;  keys  and 
cotters;  pipes  and  pipe  joints;  shafting  and  shaft  couplings; 
journals  and  journal  bearings;  arms,  hubs,  and  rims  of 
gear  wheels,  belt  wheels,  sheave  wheels,  etc.  Kivets  and 
riveted  joints;  horse  power  of  belts  and  gearing,  brackets 
and  pillow  blocks,  with  other  devices,  are  all  explained 
and  drawn. 

SENIOR  YEAR. 

The  Draughting  of  this  year  is  distributed  among  the 
several  departments  of  Metallurgy,  Engineering  and  Elec- 
trics. Designs  assigned  according  to  the  special  work  of 
the  student,  are  executed  of  metallurgical  plants,  masonry 
work  and  bridges,  and  of  electrical  machinery.  The 
draughting  of  this  year,  in  short,  is  not  intended  as 
instruction  in  draughting,  but  as  applied  work. 
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MINING    AND   METALLURGICAL    EXCURSIONS 


An  important  part  of  the  work  of  the  institution 
consists  in  visiting  mines,  smelters,  power  plants  and  other 
works,  where  the  processes  lectured  upon  may  be  seen  in 
actual  operation. 

Trips  of  this  description  have  been  made  in  past 
years  to  Aspen,  Leadville,  Central  and  Idaho  Springs,  in 
Colorado,  and  to  the  Michigan  copper  and  iron  mines 
(Summer  of  1893). 

In  the  line  of  Coal  Mining  and  Economic  Geology, 
excursions  have  been  made  to  El  Moro  and  Trinidad, 
Canon  City  and  the  local  mines  (near  Golden). 

Metallurgical  trips  to  the  smelters  at  Denver  and 
vicinity  are  quite  frequent,  while  Pueblo  and  Leadville 
have  also  been  included  in  longer  trips,  the  iron  and  steel 
works  at  Pueblo  being  among  those  inspected. 

The  trip  of  1896,  lasting  a  fortnight,  included  Manitou, 
(geology);  Pueblo  (steel  works,  smelters);  Florence  (oil); 
Canon  City  (coal  mining)  and  Leadville  (mines  and  reduc- 
tion works). 

Geological  excursions  have  also  been  frequent,  and 
although  chiefly  confined  to  a  radius  of  ten  miles  from 
Golden,  have  been  extended  to  Boulder  County,  also  to  El 
Paso  (Pike's  Peak  region),  and  to  the  southern  portion  of 
the  State. 

On  these  trips,  low  traveling  rates  are  secured  for  the 
students,  and  they  are  strongly  recommended  to  all,  as 
presenting  practical    advantages    too    great    to   need    any 


arguments  in  their  favor. 
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LIBRARY. 

The  Library  contains  between  four  and  five  thousand 
volumes,  mostly  standard  scientific  and  technical  works, 
though  history  and  travels  are  not  neglected.  Its  cost  per 
volume,  as  must  be  the  case    with    scientific  works,  has 

been  large. 

Complete  sets  of  the  transactions  of  the  institute  of 
mining  engineers,  civil  engineers,  association  of  engineer- 
ing societies,  journals  of  chemistry,  electricity  and  metal- 
lurgy, and  technical  cyclopedias  in  various  lines,  are 
among  the  recent  additions. 

The  shelf  and  catalogue  arrangements  are  upon  the 
Dewey  decimal  system.  Pamphlets  are  separately  placed 
in  special  drawers,  also  under  classification. 

Students  have  free  access  to  the  library  at  all  hours, 
whether  for  use  as  a  reading  room,  or  to  select  books  for 

borrowing. 

The  authorities  of  the  institution  desire  to  acknowledge 
the  generosity  of  Capt.  Edw.  L.  Berthoud,  formerly  a  trus- 
tee of  the  school,  in  presenting  a  number  of  valuable  works. 


APPARATUS  AND   MACHINERY, 


The  scientific  apparatus  in  the  various  departments 
can  hardly  be  named  in  detail  in  the  catalogue.  Eeference 
should  be  made  to  the  headings,  "Departments  of  Instruc- 
tion," under  which  some  description  will  be  found.  The 
estimate  for  the  year  1896  on  value  of  apparatus  and 
machinery  is  $30,000,  which  figure  is  exclusive  of  all 
furniture,  fittings,  desks,  cases  or  ordinary  school  appliances. 
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BUILDINGS. 

(i).     BUILDING  OF    i88o-'82. 

The  combined  building,  1880-'82,  has  the  main 
dimensions  of  100x70  feet,  two  stories,  and  basement 
extending  under  most  of  the  space. 

The  Kiehle  testing  machine  (see  "Mechanics"),  stands 
in  the  south  basement,  and  is  run  by  electric  motor. 

One  of  the  two  rooms  for  furnace  assaying  is  also  in 
this  basement,  which  contains  besides,  rooms  for  testing  of 
material  and  for  the  storage  of  laboratory  supplies. 

The  main  floor  is  wholly  occupied  by  chemical 
laboratories,  assay  rooms,  balance  rooms,  and  rooms  for  the 
storage  and  issue  of  apparatus.      (See  "Chemistry.") 

The  second  floor  contains  the  lecture  room  for  mathe- 
matics (excepting  Freshman  year).  This  room  is  at  the 
north  end  of  the  building,  dimensions  21x44  feet.  The 
lecture  room  for  general  chemistry  (35x35)  is  next  in 
order,  having  an  annex  room  for  apparatus. 

Special  laboratories  (50x25)  are  also  upon  this  floor, 
the  remainder  of  whose  space  is  occupied  by  several  small 
rooms  for  balances  and  apparatus  of  various  kinds. 

(2).      BUILDING  OF    1890. 

This  building  is  connected  with  that  of  1882  by 
passages  on  every  floor.  Its  length  is  one  hundred  feet, 
its  width  from  fifty-seven  to  sixty-eight  feet.  Its  base- 
ment contains  the  gymnasium  (q.  v.)  lavatories,  shower 
bath,  work-shop,  steam -heating,  boiler  and  gas  apparatus. 

The  first  floor  contains  the  offices  of  the  Registrar, 
library  and  reading  room,  on  one  side  of  the  main  hall. 
The  space  on  the  other  side  (65x40),  is  occupied  by  the 
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department  of  geology  and  mineralogy.  It  is  divided  into 
two  rooms,  one  for  the  mnsenm,  the  other  is  the  working 
department  and  lecture  room,  containing  all  the  collections 
used  for  instruction  in  geology,  mineralogy,  lithology  and 
blow -piping. 

The  second  floor  is  divided  into:  (1.)  Lecture  room 
for  metallurgy  and  mining,  containing  also  the  collections 
and  models  for  this  department,  and  the  arc  lantern  for 
exhibition  of  the  numerous  slides  which  have  been  prepared 
of  working  draughts  for  these  courses.  (2.)  Lecture 
room  for  mathematics,  chiefly  devoted  to  Freshman  work. 
(3.)  Lecture  room  for  engineering  classes.  (4.)  Draught- 
ing room  for  Senior  class.    (5.)    Office  rooms  for  Professors. 

This  building  stands  upon  ground  overlooking  the 
town,  and  presents  a  handsome  appearance.  It  was  first 
occupied  at  the  opening  of  the  fall  term  of  1890. 

(3).      BUILDING  OF    1894  (HALL  OF  ENGINEERING). 

The  completion  of  Engineering  Hall  has  placed  the 
department  of  Physics  and  Electrical  Engineering  on  a 
new  footing.  The  space  in  the  old  quarters  was  entirely 
inadequate  for  a  department  of  so  much  importance  to  a 
state  in  which  electric  power  is  so  widely  used  in  mining 
operations. 

Engineering  Hall  is  a  three-story  brick  and  stone 
structure,  fifty  by  seventy-five  feet.  The  lower  floors  are 
devoted  to  Physics  and  Electricity,  while  the  upper  floor 
contains  two  large  draughting  rooms,  a  blue-print  room 
and  a  room  containing  the  school's  collection  of  drawings, 
tracings  and  blue  prints,  which  is  also  used  as  a  study  by 
the  instructor  in  drawing. 

The  second  floor  is  devoted  to  Physics  and  to  ele- 
mentary work  in  Electricity  and  Magnetism.  The  lecture 
room,  furnished  with  raised  seats,  will  accommodate  about 
seventy  students.     For  experiments  in  light,  the  room  can 
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be  tjuickly  darkened.  The  photometer  room  is  fitted  for 
experiments  in  light  and  the  measurement  of  arc  and 
incandescent  lamps.  The  room  devoted  to  laboratory  work 
in  Physics  and  Elementary  Electrical  Measurements  is 
well  lighted  and  fitted  with  slate  shelves  and  heavy  tables. 
The  balances,  placed  on  separate  slate  shelves  supported 
from  the  walls  of  the  building,  are  in  another  room,  con- 
nected with  the  main  laboratory.  Gas,  air,  water  and 
electricity  are  supplied  at  various  points  in  the  laboratory. 

The  south  half  of  the  lower  floor  is  divided  into  two 
rooms,  the  larger  containing  the  fifty  horse-power,  high- 
speed engine,  the  dynamos  and  motors  for  testing  purposes. 
All  wires  run  from  this  room  to  the  smaller,  which 
contains  the  slate  switch  board,  the  measurino-  instruments 
for  testing  work,  and  the  large  resistance  coil.  A  small 
workshop  connects  with  the  dynamo  room.  The  battery 
room,  floored  with  tiles,  contains  the  sixty-cell  accumulator 
and  various  primary  batteries.  Three  light  rooms  fur- 
nished with  piers,  on  the  north  side  of  the  building,  are 
devoted  to  advanced  work  in  Electrical  Measurements. 
Very  little  iron  is  used  in  the  construction  of  the  lower 
portion  of  the  building,  so  that  all  the  rooms  are  well 
adapted  for  electrical  measurements. 

The  building  is  heated  by  the  Sturtevant  system. 
The  boiler  house  contains  the  Sturtevant  engine  and  fan, 
eighty  horse-power  boiler,  feed  pumps,  heater,  etc. 

K.  S.  Koeschlaub,  of  Denver,  was  the  architect  of  the 
buildings  of  1S90  and  of  1894. 

The  total  floor  space  in  the  three  buildings  is  over 
forty  thousand  square  feet. 
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GROUNDS. 

The  tenth  General  Assembly  gave  $5,000  for  improve- 
ment of  the  grounds,  the  City  of  Golden  permitting  the 
absorbtion  of  the  street  formerly  dividing  Engineering 
Hall  from  the  older  buildings.  Stone  walks,  terraces  and 
grass  plats  now  give  to  the  entire  premises  a  finish  long 
lacking. 

A  final  readjustment  of  the  space  in  the  buildings  of 
1880,  1882,  and  1890,  effected  in  the  Fall  of  1896,  accom- 
panied these  improvements,  and  allows  the  utilization  of 
all  the  space  hitherto  unavailable. 

The  site,  well  above  the  main  part  of  the  town,  is 
admirable  both  for  scenic  and  sanitary  environment. 


GOLDEN    HIGH    SCHOOL. 


The  courses  of  study  in  the  Golden  High  School 
(Prof.  Wm.  Triplett,  Principal,)  are  those  recommended  by 
the  Colorado  State  Teachers'  Association.  They  have  been 
adopted  as  the  preparatory  course  in  all  the  higher 
institutions  of  learning  in  the  State,  having  preparatory 
departments.  These  courses  embrace  Algebra,  Plane  and 
Solid  Geometry,  Physics,  Chemistry  and  Biology.  Four 
years  of  English,  including  Khetoric,  and  four  years  of 
Latin.     General  History  is  also  included  in  the  course. 

The  entire  upper  floor  of  an  eight-room  building  is 
used  by  the  High  School.  This  school  offers  ample  oppor- 
tunity for  preparation  to  those  wishing  to  enter  the  State 
School  of  Mines. 
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THE    SCIENTIFIC    SOCIETY. 


In  connection  with  the  school  is  the  organization 
known  as  the  "  Technical  and  Scientific  Society  of  the  Colo- 
rado School  of  Mines,"  composed  of  active  members  from 
the  Senior  and  Junior  classes,  the  Faculty  and  the  Alumni 
of  the  School.  Sophomores  and  Freshmen  are  associate 
members. 

The  object  of  the  society  is  the  presentation  and  dis- 
cussion of  papers  on  technical  and  engineering  subjects,  so 
that  the  special  knowledge  of  one  member  may  be  shared 
by  all.  A  secondary  object  is  the  benefit  to  be  derived 
from  addressing  a  public  assembly,  giving  the  members  a 
confidence  in  themselves  which  may  be  of  value  to  them 
in  their  careers. 

A  salient  feature  of  the  society  is  the  delivery  of 
lectures,  from  time  to  time,  by  professional  men  and 
members  of  the  Alumni,  who  have  had  practical  exper- 
ience in  their  several  branches  of  engineering. 

Officers  are  elected  each  year  from  the  Senior  class. 

The  programmes  are  prepared  by  an  appointed  com- 
mittee selected  from  the  Senior  and  Junior  classes.  The 
meetings  are  held  monthly  in  the  school  building. 

Officers  for  the  year  1896-'97  are  as  follows: 

President John  Gross,  (1897). 

Vice  President Harold  B.  Starbird,  (1897). 

Eecording  Secretary, Arthur  H.  Buck,       (1897). 

Corresponding  Secretary Professor  H.  van  F.  Furman. 

Treasurer J.  Norman  McLeod,  (1897). 
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ALUMNI   ASSOCIATION. 


The  Association  of  the  Alumni  of  the  Colorado  State 
School  of  Mines  holds  its  annual  meeting  and  banquet  on 
the  day  following  the  commencement  exercises,  unless 
otherwise  provided  by  the  executive  committee. 

All  graduates  holding  degrees  are  eligible  to  member- 
ship and  are  invited  to  the  annual  meeting  and  banquet. 

The  aim  of  the  Association  is  to  promote  acquaintance 
and  friendship  among  the  graduates,  to  encourage  them 
in  aiding  each  other  and  to  make  an  organized  effort  to 
elevate  and  uphold  the  reputation  and  standard  of  the 
Alma  Mater. 

The  officers  of  the  Association  for  the  year  ending 
June  12th,  1897,  are  as  follows: 

President W.  B.  Milliken,       (1893). 

1st  Vice  President Clyde  M.  Eye,  (1895). 

2nd  Vice  President Latimer  D.  Gray,    (1895). 

Secretary  and  Treasurer Robert  S.  Stockton,  (1895). 

(  W.  B.  Lewis,  (1892). 

Members    of    the    Executiye  J  ^  ^  gclmeidei.  (1894) 

Committee--  -  I  Geo.  G.  Griswold,  (1896). 
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DIRECTORY  OF  GRADUATES, 


NAME  AND  ADDRESS.  1882.  ,  OCCUPATION. 

Middleton,  ¥m.  B. Mining  Engineer. 

Cripple  Creek,  Colorado. 

1883. 
Wiley,  Wm.  H. Mining  Engineer. 

Idaho  Springs,  Colorado. 

1880. 
van  Biest,  Edmond  C Superintendent,  Max  - 

San  Luis,  Costilla  County,  Colorado.  Well  Land   Grant. 

Gehrmann,  Charles  A Superintendent,    Stan- 

idaho springs, Colorado.  }ey  Consolidated 

Mining  Company. 
1888. 
Ambrosias,  Carl  E Mining  Engineer. 

Guanacevi,  Durango,  Mexico. 

♦Floyd ,  John  A 

Kingman,  Jerry Chemist. 

Los  Angeles,  California. 

♦Lorah,  Bela  I. 

1889. 
Bellam.  Henry  L Chemist,    Anaconda 

Anaconda,  Montana.  Mining  Company. 

Craigue,  Wm.  H Mining  Engineer. 

Colorado  Springs,  Colorado. 

*Wertheim-Salomonson,  F.  M.  G.  A. 

1890. 

pomstock,  Wm.  H. Assistant  Professor, 

Ithaca,  New  York.  Civil  Engineering, 

Cornell   University. 


Deceased. 
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NAME  AND  ADDRESS.  1891.  OCCUPATION. 

Johnson,  Edw.  W. Chemist,    Colorado 

Pueblo,  Colorado.  Smelting  Company. 

Smith,  Charles  D. Metallurgist,    Fundi  - 

Monterey,  Mexico.  cion  International. 

1892. 
Aller,  Frank  B. Chemist,    Sampling 

Silverton,  Colorado.  W^rks. 

Brown,  Norton  IT Surveyor. 

Cripple  Creek,  Colorado. 

Budrow,  ¥m.  B Chemist,  La  Gran  Fun- 

Aguas  Calientes,  Mexico.  dicion. 

Cole,  Burt_ Engineer. 

Los  Angeles,  California. 

Hindry,  Willis  E 

Kimball,  George  K.,  Jr. Mine  Superintendent. 

Russell  Gulch,  Colorado. 

Kimball,  Jos.  S. 

Golden,  Colorado. 

Lewis,  Wm.  B Manager,  Denver  Sul- 

Denver,  Colorado.  phite  Fibre  Co. 

McMahon,  Charles  H Mine  Superintendent. 

Sierra  Mojada,  Coabuila,  Mexico. 

1893. 
Collins,   Phillip  M Dewey     Bros.,    Samp- 

Georgetown,  Colorado.  lino"  W^Orks. 

Hawley  K.  Howard : Pueblo     Sampling 

Pueblo,  Colorado.  W^Orks. 

Jewell,  Gilbert  E. Metallurgist. 

Chartres  Towers,  Queensland,  Australia. 

Milliken,  Wm.  B. Surveyor. 

Cripple  Creek,  Colorado. 

Osborne,  Arthur  H Surveyor. 

Cripple  Creek,  Colorado. 

Stephens,  Wallace  A Metallurgist. 

Bingham,  Utah. 
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NAME  AND  ADDRESS.  1894:.  OCCUPATION. 

Atkins,  Horace  H. 

Denver,  Colorado. 

Bowie,  James  W Mine    Superintendent, 

Gallup,  New  Mexico.  Caledonia  Coal  Co. 

Post,  George  M Student. 

Denver,  Colorado. 

Saint  Dizier,  Julius  L. 

Monterey,  Mexico. 

Schneider,  George  W. Mine  Surveyor. 

Pine  Creek,  Colorado. 

Wheeler,  Charles  E 


1895. 
Arthur,  Edward  P. Surveyor. 

Cripple  Creek,  Colorado. 


Davis,  Carl  K. Mine  Surveyor,  Small 

Leadville,  Colorado.  Hopes  M.  and  L.  Co. 

Dockery,  Love  Atkins 

Sierra  Mojada,  Coahuila,  Mexico. 

Durell,  Charles  T. Mine  Surveyor,  Sheba 

Enreka  City,  S.  A.  R.,  Africa.  Qold  Mining  Co. 

Eaton,  Albert  L. Assay er. 

Leadville,  Colorado. 

Eye,  Clyde   M.__ Mine  Surveyor,  Silver 

Arastra,  San  Juan  County,  Colorado.  Lake  MininP"  Co 

Field,  Fred.  M. Metallurgist,    (Cyan- 

Virginia  City,  Montana.  ide^ 

Gray,  Latimer  D. Electrician,  Golden 

Golden,  Colorado.    (Instructor  Depart-  Tllnrnino+inrr     Pr>Y>i 

ment  of  Electrics,  School  of  Mines.)  Illuminating     C^Oni- 

pany. 

Hartzell,  Lester  J Montana  Ore  Purchas- 

Butte,  Montana.  jng  Company. 
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NAME  AND  ADDRESS. 

1895. 

OCCUPATION. 

Kennedy,  George  A. 

Silverton,  Colorado. 

_  _  Surveyor  and  Assay er. 

Limbach,  Edmund  C. 

Victor,  Colorado. 

_  _  Surveyor. 

Maxwell,  Fred.  A.  G 

Krugersdorp,  S.  A.  R.,  Africa. 

_  _  Metallurgist,  P  o  r  g  e  s 
Randfontein  Mining 
and  Milling  Co. 

Merryman,  Herbert  E.  _ 

Durango,  Colorado. 

_  _  Assayer. 

Parker,  James  H. 

White  Oaks,  New  Mexico. 

Rowe,  Edward  E 

Golden,  Colorado. 

Shetler,  Waverly 

Sierra  Mojada,  Coahuila,  Mexico. 

__ Superintendent,  J.  B. 
and  Wm.  Church 
Brick  Company. 

-  _  _Mine  Surveyor. 

Skinner,  Lewis  B. 

__Chemist,  Standard 

Durango,  Colorado.  Smelting  Company. 

Stannard,  Burt  C. Chemist. 

Colorado  Springs,  Colorado. 

Stockton,  Robert  S Assistant  Professor  of 

Golden,  Colorado.  Mathematics,    Colo. 

School  of  Mines. 

Suhr,  Otto  B Surveyor,    Telluride 

Red  Bluff,  Montana.  Power  Transmission 

Company. 
Tits  worth,  Frederick  S. Assayer,    Omaha    and 

Denver,  Colorado.  Grant     Smelting 

Company. 
Wallace,  Louis  R.  _  _  _  ^ Rapid  Transit  Mining 

Bayard,  Yavapai  County,  Arizona.  Company. 

Young,  Frank  B Assistant  Superintend - 

San  Jose  de  Cruces,  Chihuahua,  Mexico.  QTlt     Milling. 
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NAME  AND  ADDRESS.  1896.  OCCUPATION. 

Atkinson,  Walter  J Civil  Engineer. 

White,  South  Dakota. 

Barensheer,  Wm.  J. 

Denver,  Colorado. 

Barnes,  Corrin 

Jefferson  County,  Colorado. 

Beeler,  Henry  C. Cambria  Mining  Com- 

Cambria,  Wyoming.  Danv. 

Dwelle,  Jesse  E Chemist,  Colliery  En- 

Scranton,  Pennsylvania.  gineer  Company. 

Griswold,  George  G. Chemist,  PuebloSmelt- 

Puebio,  Colorado.  ing    an(j    Refining 

Company. 

Hoyt,  George  F. 

Stofel  P.  O.,  Nevada. 

Maynard,  Rea  E. Mining     Superintend  - 

Bumblebee,  Arizona.  ent. 

Mitchell,  George  B. Civil  Engineer. 

Washington,  D.  C. 

Milliken,  John  T Surveyor. 

Cripple  Creek.  Colorado. 

Usance,  "Wm.  H. Assayer,    Portland 

Victor,  Colorado.  Mine 

Xewnam,  Wm.  E. Chemist,  La  Gran  Fun- 

Aguas  Calientes,  Mexico.  dicion. 

Paul,  Wm.  H. Assayer. 

Central  City,  Colorado. 

Strout,  Fred.  McL Assayer. 

Ouray.  Colorado. 


Alumni  will  confer  a  favor  by  notifying  Prof.  Stockton  of  errors 
or  omissions  in  the  above  directory,  which  is  known  to  be  incomplete. 
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GYMNASIUM 


The  Gymnasium  is  the  most  spacious  and  the  best 
equipped  of  any  college  or  school  gymnasium  in  the  State, 
and  is  a  valuable  adjunct  to  the  school  equipment.  It  is 
in  the  basement  of  the  building  of  1890,  its  floor  (65x40) 
admitting  drill  exercise  with  ample  space  for  apparatus, 
while  its  height  of  twenty  feet  allows  the  use  of  swinging 
appliances  and  perfect  ventilation.  Around  the  walls  are 
pulling  weights  of  every  description,  while  among  the 
other  instruments  are  swinging  ring,  parallel  bars,  horse 
buck,  quarter  circle,  "cage"  with  apparatus  for  develop- 
ment of  every  set  of  muscles,  ladders,  spring-board,  com- 
plete sets  of  clubs  and  dumb-bells  and  many  others. 

The  Gymnasium  is  open  every  school  afternoon,  also 
for  systematic  class-work  and  "free  exercise"  three  evenings 
of  each  week.  Instruction  is  given  in  gymnastic  exercises 
on  those  evenings.  Shower  baths  (hot  or  cold)  adjoin  the 
gymnasium.  Each  student  pays  a  fee  of  one  dollar  a  term 
for  the  use  of  gymnasium  and  deposits  one  dollar  for  his 
locker  key,  the  latter  being  returnable.  The  gymnasium 
fee  is  used  exclusively  for  repairs  and  renewals  of  gymnastic 
apparatus. 

The  Gymnasium  is  managed  by  the  "School  of  Mines 
Athletic  Association,"  composed  of  officers  and  students  of 
the  institution.  The  Directors  of  this  Association  are 
responsible  to  the  school  for  the  maintenance  of  order  and 
care  of  apparatus. 
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TEXT  BOOKS. 


Richter's  Inorganic  Chemistry. 
Prescott  and  Johnson's  Qualitative  Analysis. 
Cairns'  Quantitative  Analysis. 
Furman's  Manual  of  Assaying. 
Wentworth's  Higher  Algebra. 
Chauvenet's  Geometry,  Byerly's  Edition. 
Chauvenet's  Trigonometry. 
Nichols'  Analytical  Geometry. 
Osborne's  Calculus. 

Stahl  and  Woods'  Elementary  Mechanism. 
Low  and  Bevis'  Machine  Drawing  and  Design. 
Grant's  Gear  Wheels. 
Church's  Descriptive  Geometry. 
Morris'  Geometrical  Drawing. 
Carhart's  University  Physics. 
Stewart  and  Gee's  Practical  Physics. 
Balfour  Stewart's  Principles  of  Heat. 
Thompson's  Dynamo  Electric  Machinery. 
Thompson's  Electricity  and  Magnetism. 
Bedell  and  Crehore's  Alternating  Currents. 
Fleming's  Alternate  Current  Transformer. 
Thompson's  Polyphase  Electric  Currents. 
Holmes'  Steam  Engine. 

Johnson's  Engineering  Contracts  and  Specifications. 
Nichol's  Water  Supply. 

Wilson's  Manual  of  Irrigation  Engineering. 
Johnson's  Surveying. 
Godwin's  Field  Book. 
Merriman's  Hydraulics. 
Church's  Mechanics  of  Engineering. 
Green's  Roof  and  Bridge  Trusses. 
Baker's  Masonry  Construction. 

Johnson's  Theory  and  Practice  of  Framed  Structures. 
Hughes'  Coal  Mining. 
Austen's  Introduction  to  Metallurgy. 
Peters'  Copper  Smelting. 
Eissler's  Metallurgy  of  Silver. 
Rose's  Metallurgy  of  Gold. 
Hofman's  Metallurgy  of  Lead. 
Le  Conte's  Geology. 
Williams'  Manual  of  Lithology. 

Moses'  and  Parsons'  Mineralogy,  Crystallography  and  Blow- 
pipe Analysis. 
Patton's  Crystallography. 
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CALENDAR. 


897-98. 


First  Term  Begins      Sept.  13,  1897,    Ends  Feb.  2,  1898. 

(Christmas  Holidays,  Dec.  23-Jan.  2,  inclusive.) 

Second  Term  Begins  Feb.  7,  1898,        Ends  June  8,  1898, 

Commencement,  June  9,  1898. 


898-99. 


EXAMINATIONS    FOE    ADMISSION. 

June  13,  14,  1898.  Sept.  8,  9,  10,  1898. 

First  Term  Begins      Sept.  12,  1898,    Ends  Feb.  1,  1899. 

(Christmas  Holidays,  Dec.  22-Jan.  2,  inclusive.) 

Second  Term  Begins  Feb.  6,  1899,        Ends  June  7,  1899. 

Commencement,  June  8,  1899. 
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BOARD   OF  TRUSTEES, 


F.  Steinhauee, 

Denver,     - 

Arapahoe  County 

Jas.  T.  Smith, 

Denver,     - 

Arapahoe  County 

J.  P.  Kelly, 

Golden,     - 

Jefferson  County 

Frank  Bulkley,    - 

Aspen, 

Pitkin  County. 

Tingley  S.  Wood,  - 

Leadville, 

Lake  County. 

OFFICERS  OF  THE   BOARD. 


President, 
Secretary, 
Treasurer, 


F.  Steinhauee. 
Jas.  T.  Smith. 
J.  W.  Rubey. 
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FACULTY. 


Regis  Chauvenet,  A.  M.,  B.  S.,  President, 

Professor  of  Chemistry. 

Paul  Meyer,  Ph.  D., 

Professor  of  Mathematics. 

Louis  Clarence  Hill,  C.  E.,  E.  E., 

Professor  of  Physics  and  Electrical  Engineering. 

Howard  Yan  F.  Furman,  E.  M., 

Professor  of  Metallurgy  and  Assaying. 

Horace  Bushnell  Patton,  Ph.  D., 

Professor  of  Geology  and  Mineralogy, 

Charles  Worthington  Comstock,  E.  M., 
Professor  of  Mining  Engineering. 

Arthur  Ransley  Curtis,  B.  S., 

Professor  of  Descriptive  Geometry  and  Draughting. 


Robert  Summers  Stockton,  E.  M., 

Assistant  Professor,  Mathematics  and  Surveying. 
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Cokrin  Barnes,  E.  M., 

Assistant  Professor  of  Chemistry. 

William  Jonathan  Hazard,  E.  E., 

Instructor  in  Physics  and  Draughting. 

William  Bull  Stoddard,  B.  S.,  Ph.  D., 

Instructor  in  Chemical  Laboratory . 


John  S.  Mosby,  Jr., 

Lecturer  on  Mining  Law. 


Elbridge  Graves  Moody, 
Registrar  and  Librarian. 


COMMITTEE  ON   STANDING   AND   CONDITIONS. 
Professors  Hill,  Comstock  and  Stockton. 


COMMITTEE  ON    ATHLETICS. 
Professors  Chauvenet,  Patton  and  Stockton. 


Wm.  H.  Bennett,  Janitor. 
Arthur  B.  Tripp,  Engineer. 
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STUDEr 

POST 

^T 

S,    1 

897-98. 
ATES. 

GRADL 

Logue,  Nelson  W.,  E.  M. 

Aspen, 

Colorado. 

(Colorado  State  School  of  Mines. 

) 

Stoddard,Wm.Bull,B.S.,Ph.D._  Denver, 

Colorado. 

(Johns  Hopkins.) 

Townsend,  Arthur  Rodman,B.S., New  York, 

New  York. 

(Sheffield  Scientific  School,  Yale. 

) 

Utley,  Howard  Harris,  B 

S. 

Providence,  Rhode  Island. 

(Brown  University.) 

Young,  Frank  B.,  E.  M._ 



Oakland, 

California. 

(Colorado  State  School  of  Mi 

s 

aes. 

) 

ENIOR< 

Barbour,  Percy  P. 

E. 

M.) 

_Edge  water, 

Colorado. 

Bertschy,  Perry  H. 

>E. 

M.) 

.Appleton, 

Wisconsin. 

Blumenthal,  Emil  E. 

)E. 

M.) 

_Denver, 

Colorado. 

Caldwell,  Florence  H. 

V. 

E.) 

-Cleveland, 

Ohio. 

Church,  Myron  J. 

>E. 

M.) 

_  Milwaukee, 

Wisconsin. 

Clark,  Winfred  N. 

>E. 

E.y 

-Paxton, 

Illinois. 

Corry,  Arthur  Y.               i 

'E. 

M.) 

_Butte, 

Montana. 

Davey,  Wm.  P.,  Jr.          i 

'E. 

M.) 

-Lake  City, 

Colorado. 

Dollison,  James  E. 

E. 

M.) 

-Golden, 

Colorado. 

Hamilton,  Frank  R. 

E. 

M.) 

_  Denver, 

Colorado. 

Harrington,  Orville 

E. 

M.) 

_  Denver, 

Colorado. 

Ingols,  J.  August 

^E. 

E.) 

-Denver, 

Colorado. 

Johnston,  Fred.                  i 

'E. 

M.) 

-Denver, 

Colorado. 

Jones,  Frank  H.                i 

E. 

M.) 

-Dallas, 

Texas. 

*  Jones,  Junius  H. 

E. 

M.) 

-Norfolk, 

Yirginia. 

Kraemer,  Edw.  L.             i 

E. 

M.) 

-Denver, 

Colorado. 

Lampe,  Oscar  A.               i 

E. 

M.) 

-Denver, 

Colorado. 

Lucy,  Richard  W.             ( 

V. 

E.) 

-Denver, 

Colorado. 

Magenau,  William             i 

E. 

M.) 

-Milwaukee, 

Wisconsin. 

Norman,  John  Edw.         ( 

E. 

M.) 

-Denver, 

Colorado. 

Rodriguez,  J.  Crisostomo 

}E. 

M.) 

-Saltillo, 

Mexico. 

Smith,  Harry  C.                 ( 

'E. 

M.) 

-Denver, 

Colorado. 

Stephens,  Charles  1ST.        ( 

E. 

M.) 

-Denver, 

Colorado. 

Yalentine,  Malvern  R. 

}E. 

M.) 

-Denver, 

Colorado. 

Whitaker,  Orvil  R.            ( 

;e. 

eri 

M.) 

25th,  J 

_  Durango, 

L897. 

Colorado. 

*Died  in  Denver,  Decemb 
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JUNIORS. 

Adami,  Charles  J Helena,  Montana. 

Ben  well,  Geo.  A.,  Jr. Linden,  New  Jersey. 

Brown,  Geo.  W. Denver,  Colorado. 

Bruce,  Stuart  S. Cripple  Creek,  Colorado. 

Cramer,  Curtis  P. Sedalia,  Colorado. 

Dailey,  Ross  J. Denver,  Colorado. 

Davis,  Gilbert  L Denver,  Colorado. 

Gleason,  Geo.  B. Denver,  Colorado. 

Glenn,  Fred.  Golden,  Colorado. 

Grant,  Lester  S.   Manitou,  Colorado. 

Hodgson,  Arthur Aspen,  Colorado. 

Jeffries,  Edgar  H. Denver,  Colorado. 

Johnson,  Gilbert,  Jr. Denver,  Colorado. 

Kelley,  Fred.  G. Grand  Island,  Nebraska. 

Kerr,  Victor  E. Golden,  Colorado. 

Lee,  Murray Denver,  Colorado. 

Muir,  David Rock  Springs,  Wyoming. 

Piatt,  Edwin  H. Toledo,  Ohio. 

Reid,  George  D. Norwich,  Connecticut. 

Rising,  Arthur  F. Williamsburg,  Mass. 

Royer,  Frank  W Berkeley,  Colorado. 

Rudd,- Arthur  H.   Chicago,  Illinois. 

Slater,  Amos Denver,  Colorado. 

Smith,  Thomas  G Denver,  Colorado. 

Steinhauer,  Frederick  C Denver,  Colorado. 

Thompson,  James  S Denver,  Colorado. 

Tyler,  Sydney  B Denver,  (  olorado. 

Waltman,  Will  D ColoradoSprings, Colorado. 

Weiss,  Andrew Wels,  Austria. 

Williams,  Wakeley  A. Socorro,  New  Mexico. 
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SOPHOMORES. 

Adams,  William  E Telluride,  Colorado. 

Ball,  Louis  R. Dayton,  Ohio. 

Berrey,  Max  L. ColoradoSprings,Colorado. 

Bowie,  Alexander  R.   Gallup,  New  Mexico. 

Bowman,  Frank  C. Saint  Charles,  Illinois. 

Bruce,  Harry  F. Kansas  City,  Kansas. 

Bruce,  James  L. Cripple  Creek,  Colorado. 

Campbell,  Bray  ton Denver,  Colorado. 

Climo,  James Pinos  Altos,  New  Mexico. 

Drescher,  Frank  M. Denver,  Colorado. 

Evans,  Harry  R. Jamestown,  Colorado. 

Ewing,  Charles  R Del  Norte,  Colorado. 

Giddings,  Donald  S. Denver,  Colorado. 

Gwynn,  Guy Alma,  Colorado. 

Halm,  Alexander  T. Pueblo,  Colorado. 

Harrington,  Daniel Brighton,  Colorado. 

Hayes,  Annis  C. Denver,  Colorado. 

Hill,  William  H Trinidad,  Colorado. 

Jones,  Fred Cripple  Creek,  Colorado. 

Lemke,  Carl Del  Norte,  Colorado. 

Lucy,  Frank  Allen Denver,  Colorado. 

Malmstrom,  Clarence Denver,  Colorado. 

Millard,  Frank Apex,  Colorado. 

Miller,  Frank  C. Denver,  Colorado. 

Moynahan,  A.  Edwin Alma,  Colorado. 

Nicolson,  George  W.   Black  Hawk,  Colorado. 

Pendery,  John  M Leadville,  Colorado. 

Picotte,  Harry  T. Hailey ,  Idaho. 

Price,  Littleton,  Jr Hailey,  Idaho. 

Prout,  John Golden,  Colorado. 

Robey,  Lloyd Villa  Park,  Colorado. 

Smith,  Claude  H. Chicago,  Illinois. 

Steele,  James  H Denver,  Colorado. 

Woodhall,  George Denver,  Colorado. 
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FRESHMEN. 

Airis,  George  E. Salt  Lake  City,  Utah. 

Ames,  Hugh  S. Denver,  Colorado. 

Ashley,  Ralph  E.   Denver,  Colorado. 

Atwater,  Maxwell  W. Syracuse,  New  York. 

Bailey,  Fergus  M Glendale,  Ohio. 

Baker,  Donald  T. Lewisburg,    Pennsylvania. 

Barry,  Paul  A. Fort  Riley,  Kansas. 

Becker,  Frank  A. Leadville,  Colorado. 

Bishop,  Raymond Denver,  Colorado. 

Botts,  Walter  J Los  Angeles,  California. 

Bradley,  Joseph  M Canon  City,  Colorado. 

Brinker,  Arthur  C. Denver,  Colorado. 

Brown,  Henry  G. Denver,  Colorado. 

Buckingham,  Avery Springfield,  Ohio. 

Buehler,  Walter Indianapolis,  Indiana. 

Bumsted,  Edward  J. San  Francisco,  California. 

Burke,  Anthony  J. Denver,  Colorado. 

Burlingame,  Walter  E. Denver,  Colorado. 

Cartwright,  Robert  V. Van  Alstyne,  Texas. 

Chandler,  John  W. Chicago,  Illinois. 

Clark,  George  B Denver,  Colorado. 

( 'larke,  Fred.  H. Pendleton,  Oregon. 

Clarke,  Overton  E. Denver,  Colorado. 

Colburn,  Frank  O. Salt  Lake  City,  Utah. 

Collbran,  Arthur  H. Denver,  Colorado. 

Collins,  Shrive  B. Del  N  orte,  Colorado. 

Cornell,  William  A. Denver,  Colorado. 

Crow,  Wade  L. Pueblo,  Colorado. 

D' Arcy,  Arthur Denver,  Colorado. 
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FRESHMEN— Continued. 

Davis,  Charles  A . Denver,  Colorado. 

De  Con,  Kalph  E Madison,      South  Dakota. 

Downer,  Boger  H. Ouray,  Colorado. 

Ehle,  Mark,  Jr. Marshalltown,  Iowa. 

Ellis,  Charles  W Aspen,  Colorado. 

Farish,  William  A.,  Jr Denver,  Colorado. 

Frank,  Harry  Louis Antonito,  Colorado. 

Funke,  George  R. Denver,  Colorado. 

Gibbs,  Wesley Denver,  Colorado. 

Greenough,  Ogden Denver,  Colorado. 

Haines,  William  Barre Fillmore,  California. 

Hallack,  Charles,  Jr Denver,  Colorado. 

Hauser,  Samuel  T.,  Jr Helena,  Montana. 

Hayden,  Philip Holton,  Kansas. 

Henderson,  Louis  L Van  Alstyne,  Texas. 

Holderer,  Fred. Denver,  Colorado. 

Izett,  Glen Denver,  Colorado. 

Johnson,  Junius  W. Denver,  Colorado. 

Johnston,  Harry  V. Denver,  Colorado. 

Kerns,  S.  Milton Denver,  Colorado. 

Kruse,  John  Jacob Denver,  Colorado. 

Lemmon,  Evan  D Denver,  Colorado. 

Lewis,  Frank  E.   Denver,  Colorado. 

Lovering,  Ira  G. Denver,  Colorado. 

McAtee,  Bernard Denver,  Colorado. 

McCanne,  W.  Gerald Denver,  Colorado. 

McDaniel,  Alexander  K. Canon  City,  Colorado. 

McDonald,  Walter Rockvale,  Colorado. 

Mallinckrodt,  Philip  H Boulder,  Colorado. 
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FRESHMEN  — Continued. 

May,  John Fremont,  Nebraska. 

Nicholas,  Harold  G. Washington,  D.  C. 

Nowland,  Ralph  C " Leadville,  Colorado. 

Offutt,  James  H Greensburg,  Pennsylvania. 

Parrish,  Karl  C. Leon,  (Iowa. 

Powell,  John  R. Denver,  Colorado. 

Powers,  Oliver Ainger,  Ohio. 

Pray,  Wilfred  A Mosca,  Colorado. 

Richards,  John  Y. Spokane,  Washington. 

Sale,  Andrew  J. Den  ver,  Colorado. 

Serano,  George  W. Newburgh,  New  York. 

Scheble,  Max  C. Hutchison,  Kansas. 

Shackelford,  Earskin  D. Denver,  Colorado. 

Shaffer,  Earlscourt  G Idaho  Springs,     Colorado. 

Sharps,  Frank  B Golden,  Colorado. 

Simonton ,  Will  G Philadelphia,  Penn . 

Simpson,  William  P. Kansas  City,  Kansas. 

Singer,  Charles  E Dnrhamville,  New  York. 

Small,  Harvey  B. Dulzura,  California. 

Starbird,  Edward  P. Denver,  Colorado. 

Storm,  Lynn  W. Denver,  Colorado. 

Taggart,  George  K Denver,  Colorado. 

Yail,  Guy  M. Denver,  Colorado. 

Wakeman,  Jesse  H. Minneapolis,  Minnesota. 

Watson,  Hugh  C. Denver,  Colorado. 

Weddle,  Ralph  B Leadville,  Colorado. 

Werden,  Arthur  C Denver,  Colorado. 

White,  Alward  if El  Paso,  Texas. 
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SUMMARY. 

Post  Graduates 5 

Seniors 25 

Juniors 30 

Sophomores 34 

Freshmen    -  88 

Total 180 


SUMMARY   BY   STATES  AND   COUNTRIES. 

Colorado 117 

Ohio 6 

California 5 

Illinois 5 

Kansas 5 

New  York 4 

Texas 4 

Montana 3 

New  Mexico 3 

Pennsylvania 3 

Wisconsin 3 

Idaho 2 

Iowa 2 

Nebraska 2 

Utah 2 

(Colorado,  sixty-live  per  cent.;  all  others,  thirty-live 
per  cent.) 


Connecticut 

District  of  Columbia 

Indiana 

Massachusetts 

Minnesota 

New  Jersey 

Oregon 

Rhode  Island 

South  Dakota 

Virginia 

Washington 

Wyoming 

Austria 

Mexico 
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HISTORY   AND   ORGANIZATION. 


The  School  of  Mines  of  the  State  of  Colorado  was 
established  by  Act  of  the  Territorial  Legislative  Assembly, 
approved  February  9th,  1874. 

Its  first  location  was  about  one  mile  south  of  the 
( Jity  of  Golden,  where  its  support  was  so  slight  that  it  was 
soon  seen  that  removal  to  a  better  site,  and  the  erection  of 
a  building  for  its  exclusive  use  were  conditions  without 
which  it  could  not  hope  to  survive. 

An  appropriation  was  granted  by  the  General  Assem- 
bly, and  lots  were  given  by  citizens  of  Golden.  No  land 
has  ever  been  granted  by  the  State,  so  that  subsequent 
additions  have  been  made  from  the  current  income. 

The  building  thus  provided  for  was  erected  in  1880. 
It  was,  however,  too  small  for  any  organized  work  to  be 
carried  forward  in  it,  a  fact  evidently  apparent  to  the  next 
legislature,  as  an  additional  grant  was  made  in  1881,  and 
the  building  enlarged  so  as  to  include  space  for  labora- 
tories, and  a  hall  for  museum  and  other  purposes.  This 
building  still  forms  a  part  of  the  group  now  occupied. 

The  school  now  began  to  grow  in  numbers,  but  from 
1886  to  1889  its  growth  was  merely  nominal,  so  far  as  the 
roll  of  students  was  concerned.  In  fact,  the  space  at  its 
disposal  during  this  period  did  not  permit  any  expansion. 
Fifty  was  the  average  number  of  students,  and  more  would 
have  unduly  crowded  it.  It  was  finally  decided  to  erect 
an  important  addition  from  the  current  income. 

This  addition  was  first  occupied  in  the  fall  of  1890. 
It  is  described  under  "  Buildings."  With  its  erection  the 
elimination  of  the  "special"  courses,  hitherto  the  bar  to 
progress  in  either  practical  or  theoretical  lines,  was  begun. 
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The  prediction  was  very  freely  made  at  the  time,  that  this 
abolition  of  partial  and  "optional"  courses  would  mate- 
rially reduce  the  number  of  students,  but,  in  two  years  the 
number  increased  100  per  cent.,  and  a  number  of  former 
partial  students  returned  to  take  advantage  of  the  full 
course  now  offered. 

Although  the  course  adopted  in  thus  drawing  from 
the  current  funds  to  erect  permanent  improvements,  was 
the  only  possible  policy,  the  strain  upon  resources  was 
very  great,  and  the  reduction  of  income  from  a  fifth  to  a 
sixth  of  a  mill  still  further  obstructed  all  plans  for  proper 
equipment.  The  rapid  increase  in  numbers,  and  the  no 
less  marked  advance  in  the  demands  made  upon  the  man- 
agement for  the  most  modern  methods,  necessitated  a  still 
further  addition  to  the  "plant,"  and  the  Assembly  of  1893 
granted  $20,000  for  that  purpose.  The  building  was  first 
occupied  in  the  fall  of  1894,  and  may  be  fairly  considered 
the  best,  though  by  no  means  the  largest  of  the  buildings. 

The  removal  of  three  departments  to  the  new  build- 
ing allowed  a  re-arrangement  not  only  radical  in  its  great 
advance  in  convenience,  but  providing  for  future  expansion 
in  numbers,  a  consideration  of  no  small  importance. 

The  organization  of  the  School  of  Mines  of  Colorado 
is  set  forth  in  the  pages  following.  It  resembles  that  of 
the  best  technical  schools  of  the  United  States.  With  far 
greater  confidence  than  ever  before,  the  authorities  of  the 
institution  now  present  its  claims  as  a  technical  school  of 
the  first  rank.  With  its  many  graduates  occupying  posi- 
tions demanding  responsibility  and  skill,  it  has  long  passed 
its  experimental  stage,  but  they  are  very  far  from  asserting 
that  nothing  remains  to  be  done,  and  so  far  as  future 
means  will  permit  it  is  their  intention  that  every  depart- 
ment shall  continue  to  meet  the  ever  growing  demands  of 
the  industries  of  the  State. 
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LOCATION. 

The  institution  is  located  at  the  city  of  Golden,  six- 
teen miles  from  Denver,  on  the  Colorado  Central  Railroad, 
or  a  trifle  over  thirteen  by  the  Denver,  Lakewood  &  Golden 
Railroad. 

The  trains  of  the  latter  road  are  made  to  conform,  in 
time  schedule,  to  the  requirements  of  the  School  of  Mines, 
so  that  any  student  who  prefers  to  reside  in  Denver,  may 
do  so  without  having  to  sacrifice  any  obligatory  school 
hours. 

The  altitude  of  Golden  is  5,700  feet  above  sea  level, 
and  the  first  foot-hills  proper  of  the  Rocky  Mountains  lie 
close  to  the  town.  No  place  in  Colorado  has  a  better 
health  record.  The  climate  is  invigorating  and  pleasant, 
with  open  winters,  and  a  large  proportion  of  pleasant  days. 

The  surrounding  region  is  rich  in  the  characteristic 
scenery  of  the  Rocky  Mountain  region.  The  famous 
Clear  Creek  Canon  begins  at  the  town  of  Golden,  and 
within  a  few  miles  may  be  found  many  points  of  view 
which  the  ordinary  railroad  tourist  travels  miles  to  see 
imperfectly  from  the  car  window. 

Probably  no  locality  in  the  United  States  could  be 
found  richer  in  geological  illustration  of  the  formations  of 
various  ages,  affording  abundant  opportunities  for  prac- 
tical instruction  as  well  as  exercise. 

Cheap  commutation  rates  are  given  to  students  who 
desire  to  reside  in  Denver,  while  pursuing  their  course  in 
the  school.  It  is  recommended,  however,  to  all  students 
above  the  Freshman  class  in  grade,  to  reside  in  Golden, 
the  time  taken  in  daily  transit  being  a  strain  upon  the 
demands  of  the  course. 
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EXPENSES 


Tuition  is  free.  Students  are  charged  with  all  mate- 
rial consumed  or  broken. 

The  following  are  the  various  fees  and  charges: 

Freshmen,  Qualitative,  chemicals,  etc.,  fee $20.00 

Freshmen,  Qualitative,  deposit,  apparatus 10.00 

Sophomores,  Quantitative  Analysis,  fee 20.00 

Sophomores,  same,  deposit  for  apparatus 20.00 

Juniors,  Surveying  fee 10.00 

Athletic  Association,  annual  dues 5.00 

Damage  fee 2.00 

In  Assaying,  the  students  are  charged  with  all  mate- 
rial in  detail,  instead  of  a  term  charge. 

In  the  case  of  the  "deposits"  the  amounts  are  credited 
and  the  student  is  then  charged  with  all  the  apparatus  he 
takes  out  for  use,  and  again  credited  with  all  that  he 
returns  in  good  condition  at  the  close  of  the  year  or  term. 
Balance  to  his  credit,  if  any,  is  then  returned  to  him  in 
cash.  An  additional  deposit  may  be  required  at  any  time, 
if  the  apparatus  called  for  is  unusual  or  excessive. 

Students  leaving  before  the  end  of  a  term  are  not. 
entitled  to  any  reduction  of  their  term  fees.  The  only 
exception  is  made  for  those  leaving  on  account  of  sickness. 

All  fees  and  deposits  are  payable  in  advance  to  the 
Registrar,  whose  receipt  must  be  shown  before  any  desk 
can  be  occupied. 

Board  and  suitable  accommodation  can  be  obtained 
in  Golden  for  from  four  to  six  dollars  a  week. 

It  is  estimated  that  the  total  expense  of  the  school 
year,  fees  included,  need  not  in  any  case  exceed  three  hun- 
dred and  fifty  dollars  ($350.00).  But  the  majority  of  the 
students  come  far  under  this  figure,  by  clubbing,  and 
other  arrangements. 
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REQUIREMENTS    FOR    ADMISSION. 


Candidates  must  be  at  least  seventeen  years  of  age. 
They  must  sustain  examinations  in  English,  Geography, 
Arithmetic,  elements  of  Algebra,  Geometry,  and  Zoology 
or  Biology. 

In  Arithmetic  they  must  be  ready  in  the  use  of  deci- 
mals and  of  Ratio  and  Proportion. 

In  Algebra,  the  first  twelve  chapters  of  Wentworth's 
"Higher"  Algebra,  or  an  equivalent. 

The  whole  of  Plane  Geometry. 

English  of  High-School  standard  is  required,  but  no 
examination  in  Literature,  nor  in  formal  Grammar. 

In  General  and  Physical  Geography,  (one  paper), 
such  questions  only  are  put  as  should  form  part  of  the 
general  knowledge  of  any  intelligent  lad. 

The  Zoology  or  Biology  is  such  as  may  be  found  in 
any  of  the  elementary  texts  used  in  our  Public  Schools. 

Candidates  for  advanced  standing  will  be  examined 
in  all  the  studies  of  the  course  below  the  class  applied  for. 

Candidates  are  recommended  to  attend  at  the  June  date. 
Deficiences  may  be  made  good  at  the  Fall  examinations. 

Graduation  diplomas  from  approved  High  Schools  are 
received  in  lieu  of  examinations.  These  must  bear  date 
not  earlier  than  the  year  preceding  application.  The 
Faculty  reserves  the  right,  however,  to  examine  for 
admission  to  any  higher  standing  than  the  first  term  of 
the  Freshman  year,  irrespective  of  the  certificate  brought 
from  another  institution. 

Examinations  may  be  taken  at  the  homes  of  the 
applicants,  papers  being  forwarded  to  some  responsible 
examiner. 
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COURSES  AND   DEGREES. 


There  are  two  full  courses  of  study,  viz.:  Mining 
and  Metallurgical  Engineering,  and  Electrical  Engineering. 
Each  covers  a  period  of  four  years.  The  studies,  however, 
are  identical  during  the  first  year  of  all  courses,  beginning 
to  diverge  at  the  opening  of  the  second  year. 

The  degrees  given  are: 

Engineer  of  Mines  and  Metallurgy  (E.  M.) 
Electrical  Engineer  (E.  E.) 

Students  cannot  make  any  variation  or  division  in  the 
regular  course  during  the  Freshman  year.  In  the  upper 
classes  they  may,  subject  in  each  case  to  approval  by  the 
Faculty,  divide  a  year,  i.  e.,  take  two  years'  time  for  the 
work  of  a  single  year.  This  privilege,  however,  is  subject 
to  the  invariable  condition  that  the  Mathematical  studies 
shall  be  taken  in  the  first  of  the  two  years,  and  the  Chem- 
ical or  other  work  in  the  second.  The  Faculty  also  reserves 
the  right  to  require  the  repetition  in  the  second  year,  of 
any  or  all  of  the  work  gone  over  in  the  first  year. 

No  special  or  partial  students  are  admitted,  except  as 
Post  Graduates. 

.  There  are  no  special  courses.  Post  Graduate  students 
attend  lectures  or  practical  work  with  regular  classes, 
and  are  "  specials "  only  in  the  sense  that  they  may  omit 
certain  lines,  and  are  not  confined  to  the  course  of  any  one 

class. 

Fire  Assaying  is  excluded  from  these  special  or  par- 
tial Post  Graduate  courses,  unless  the  student  is  a  candi- 
date for  a  degree,  and  is  taking  all  the  other  work  required. 
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EXAMINATIONS  AND   CONDITIONS. 


Regular  examinations,  which  all  students  are  required 
to  attend,  are  held  at  the  end  of  each  term,  on  the  various 
subjects  pursued  during  the  term.  Upon  the  completion 
of  any  branch  of  study,  the  student  will  be  subjected  to  a 
rigid  examination  upon  the  whole  subject. 

Absence  from  examinations,  whether  from  illness  or 
from  any  other  cause,  can  be  excused  only  upon  presenta- 
tion of  satisfactory  reasons  to  the  President  of  the  Faculty. 

No  student  can  present  himself  for  examination  in 
any  subject  who  has  not  attended  at  least  eighty  per  cent, 
of  the  lectures  or  other  exercises  on  that  subject. 

Students  failing  to  attend  examinations  for  the 
removal  of  conditions  cannot  be  re-examined,  but  must 
repeat  the  year. 

A  condition  incurred  during  the  first  term  may  be 
removed  by  a  first  re-examination,  held  before  the  end  of 
the  second  term,  at  a  regular  date  set  for  that  purpose, 
and  in  case  of  failure  to  pass,  by  a  second  re-examination, 
held  in  September  at  a  regular  date  set  for  that  purpose, 
before  the  beginning  of  the  term,  and  until  so  removed, 
the  said  condition  shall  remain  in  effect. 

A  condition  incurred  during  the  second  term  may  be 
removed  by  a  first  re-examination,  held  at  a  regular  date 
set  for  that*  purpose,  before  the  opening  of  the  school  in 
September,  and  in  case  of  failure  to  pass,  by  a  second 
re-examination,  held  before  the  end  of  the  first  term  of  the 
next  school  year,  at  a  regular  date  set  for  that  purpose, 
and  until  so  removed,  said  condition  shall  remain  in  effect. 

The  passing  mark  on  all  re-examinations  shall  be  five 
units  higher  than  that  upon  the  first  examination. 
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Any  student  having  at  the  end  of  a  term  more  than 
two  conditions  shall  be  relegated  to  the  next  lower  class. 

A  complete  failure  in  any  subject  may  relegate  a 
student  to  the  next  lowTer  class. 

(a)  A  failure  to  pass  a  second  re-examination  shall 
constitute  a  complete  failure. 

(b)  An  average  mark  of  forty  or  less  on  the  whole 
work  in  any  subject  shall  constitute  a  complete  failure. 

(c)  The  absence  of  any  student  from  twenty  per  cent, 
or  more  of  the  prescribed  work  in  any  subject  shall  con- 
stitute a  complete  failure. 

No  student  may  enter  the  Sophomore  or  Junior  class 
with  more  than  one  condition. 

No  student  may  enter  the  Senior  class  with  any  con- 
dition. 

Any  member  of  the  Senior  class  not  in  full  standing 
in  every  subject  at  the  time  of  the  regular  meeting  of  the 
Faculty  in  April  shall  be  debarred  from  graduation. 

When  any  prescribed  trip  is  undertaken,  having  a 
practical  bearing  on  the  work  of  any  course,  the  students 
in  that  course,  and  working  for  a  degree  to  which  that 
course  is  essential,  shall  be  required  to  attend  such  trip, 
unless  excused  by  a  vote  of  the  Faculty. 

The  attempt  of  any  student  to  present  as  his  own 
the  work  of  another,  or  to  pass  any  examination  by 
improper  means,  will  render  him  liable  to  expulsion. 

All  instruments  belonging  to  the  School  are  intended 
solely  for  use  in  class  instruction,  and  will  not  be  loaned 
to  students  or  others.  This  regulation  holds  during  vaca- 
tion as  well  as  in  the  active  school  terms. 
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THESES    AND    GRADUATION, 


A  thesis  upon  some  practical  subject  is  an  important 
pre -requisite  to  graduation. 

Part  of  the  work  consists  in  visiting  mines,  smelteries, 
power  plants  and  other  works  where  the  processes  lectured 
upon  may  be  seen  in  actual  operation.  Short  trips  of  this 
description  are  frequent,  while  once  a  year  a  longer  one  is 
arranged,  usually  to  some  noted  mining  section. 

Expeditions  of  this  kind  afford  abundant  opportuni- 
ties for  the  student  to  collect  materials  suitable  for  memoirs 
and  theses. 

All  memoirs,  theses  and  drawings  which  constitute  a 
regular  part  of  the  school  work,  may  be  retained  by  the 
institution,  and  preserved  as  a  part  of  the  permanent 
record  of  the  student  who  executed  them. 

Each  Senior  shall  submit,  not  later  than  November 
1st,  to  the  Professor  in  charge  of  the  department  in  which 
he  wishes  to  take  his  degree,  the  subject  of  his  thesis, 
which  subject  must  be  approved  by  the  Professor.  Each 
thesis  must  be  type-written  or  printed,  on  10^x 8-inch 
paper,  and  bound  in  book  form. 

The  completed  theses  must  be  handed  in  not  later 
than  June  1st. 

Theses  must  be  completed  in  final  form,  and  handed 
to  the  librarian,  before  the  delivery  of  diplomas.  No 
diploma  will  be  delivered  until  this  requirement  has 
been  met. 

No  student  shall  be  allowed  to  graduate  while  indebted 
to  the  School. 
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SCHEDULE   OF  STUDIES, 


FRESHMAN   YEAR. 


FOR  ALL  COURSES. 


FIRST    TERM. 

Algebra :  _  _  5  hours  a  week. 

Geometry 2  hours  a  week. 

General  Chemistry 4  hours  a  week. 

Descriptive  Geometry 2  hours  a  week. 

Drawing 15  hours  a  week. 

SECOND    TERM. 

Plane  Trigonometry 3  hours  a  week. 

Geometry 2  hours  a  week. 

Algebra 3  hours  a  week. 

General  Chemistry 4  hours  a  week. 

Descriptive  Geometry 2  hours  a  week. 

Drawing 6  hours  a  week. 

Qualitative  Analysis 12  hours  a  week. 
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COURSE   IN   MINING  AND   METALLURGY 


SOPHOMORE   YEAR. 


FIRST   TERM. 

Algebra 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Mineralogy 5  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 2  hours  a  week. 

Mechanism 1  hour    a  week. 

Quantitative  Analysis 12  hours  a  week. 

Mechanical  Drawing 4  hours  a  week. 

Chemical  Analysis  (Lectures) 1  hour    a  week. 

SECOND    TERM. 

Calculus 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Mineralogy 10  hours  a  week. 

Physics 4:  hours  a  week. 

Physical  Laboratory 2  hours  a  week. 

Volumetric  Analysis  and  Fire  Assaying,  _ 8  hours  a  week. 

Drawing 3  hours  a  week. 

Mechanism   1  hour    a  week. 
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COURSE  IN  MINING  AND  METALLURGY. 


JUNIOR  YEAR. 


FIRST    TERM. 

Calculus 5  hours  a  week. 

Geoloo-y 3  hours  a  week. 

Mechanics 2  hours  a  week. 

Surveying - 3  hours  a  week. 

Surveying  (Field  Work) 9  hours  a  week. 

Metallurgy 3  hours  a  week. 

Machine  Design 1  hour    a  week. 

Machine  Design  Drawing 6  hours  a  week. 

SECOND    TERM. 

Geology 3  hours  a  week. 

Mechanics 4  hours  a  week. 

Metallurgy 3  hours  a  week. 

Surveying 2  hours  a  week. 

Surveying  (Field  Work) 9  hours  a  week. 

Graphics 2  hours  a  week. 

Graphics  (Drawing) 3  hours  a  week. 

Machine  Design 1  hour    a  week. 

Machine  Design  (Drawing) 3  hours  a  week. 

Testing  Laboratory 1  hour    a  week. 
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COURSE  IN   MINING  AND  METALLURGY 


SENIOR  YEAR. 


FIRST    TERM. 

Metallurgy 4  hours  a  week. 

Mining 2  hours  a  week. 

Hydraulics 4  hours  a  week. 

Theory  of  Construction 3  hours  a  week. 

Theory  of  Construction  (Drawing) 2  hours  a  week. 

Hydraulic  Laboratory 1  hour    a  week. 

Technical  Chemistry 2  hours  a  week. 

SECOND    TERM. 

Metallurgy 4  hours  a  week. 

Mining 2  hours  a  week. 

Power  Transmission 4  hours  a  week. 

Technical  Chemistry 2  hours  a  week. 

Steam  Engine  Laboratory 2  hours  a  week. 
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COURSE  IN   ELECTRICAL  ENGINEERING 


SOPHOMORE  YEAR. 


FIRST    TERM. 

Algebra 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 4  hours  a  week. 

Mechanism 2  hours  a  week. 

Chemical  Analysis 1  hour    a  week. 

Quantitative  Analysis 12  hours  a  week. 

Drawing , 6  hours  a  week. 

SECOND    TERM. 

Calculus 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 4  hours  a  week. 

Mechanism r 2  hours  a  week. 

Drawing 9  hours  a  week. 

Shop  Work  _. 6  hours  a  week. 
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COURSE   IN   ELECTRICAL  ENGINEERING, 


JUNIOR  YEAR. 


FIRST    TERM. 

Dynamo  Machinery 4  hours  a  week. 

Dynamo  Laboratory 8  hours  a  week. 

Calculus 5  hours  a  week. 

Mechanics 2  hours  a  week. 

Machine  Design 2  hours  a  week. 

Machine  Design  ( Drawing ) 8  hours  a  week. 

Electrical  Measurements 4  hours  a  week. 

SECOND    TERM. 

Dynamo  Machinery 4  hours  a  week. 

Dynamo  Laboratory 8  hours  a  week. 

Mechanics 4  hours  a  week. 

Batteries , 2  hours  a  week. 

Precision  of  Measurements 2  hours  a  week. 

Differential  Equations 2  hours  a  week. 

Electrical  Design 4  hours  a  week. 

Electrical  Measurements 10  hours  a  week. 

Testing  Laboratory 1  hour    a  week. 
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COURSE   IN   ELECTRICAL   ENGINEERING. 


SENIOR  YEAR. 


FIRST    TEEM. 

Hydraulics 4  hours  a  week. 

Transformers  and  Alternating  Currents  _  _  5  hours  a  week. 

Dynamo  Laboratory 8  hours  a  week. 

Electrical  Design 6  hours  a  week. 

Photometry  and  Electric  Lighting 2  hours  a  week. 

Laboratory  Work  in  Photometry 3  hours  a  week. 

Hydraulic  Laboratory 1  hour    a  week. 

SECOND    TERM. 

Power  Transmission 4  hours  a  week. 

Electrical  Transmission 3  hours  a  week. 

Steam  Engine  Laboratory 3  hours  a  week. 

Electrical  Design 6  hours  a  week. 

Thesis  Work 15  hours  a  week. 


COLORADO   STATE   SCHOOL   OF  MINES. 


31 


ajjjj   *s   iP 


i 


PRES*tXeMBEI»CZ.: 


—I    "a 

O  g  ri  o  O 


32 


COLORADO  STATE  SCHOOL   OF  MINES. 


DEPARTMENTS  OF   INSTRUCTION. 


CHEMISTRY. 


A  large  amount    of    time   is   devoted  to  Chemistry, 
general,  analytical  and  applied. 


CHEMICAL    LECTURE    ROOM. 


Theoretical  and  Experimental  Chemistry  are  taught 
during  the  first  year.  The  course  includes  what  is  known 
as  "general"  Chemistry,  its  principles  and  nomenclature, 
and  the  use  of  symbols  and  equations  to  express  them. 

Lectures  in  Theoretical  and  Applied  Chemistry  begin 
in  the  Junior  year,  and  continue  during  the  Senior  year. 
The  lectures  upon  chemical  theory  are  of  a  more  advanced 
character  than  those  in  the  course  in  "general"  Chemistry. 
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Instruction  in  Analytical  Chemistry  beoins  with  the 
second  term  of  the  first  year.  In  this,  and  in  the  first  term 
of  the  second  year,  qualitative  analysis  is  pursued,  the 
course  including  the  reactions  of  the  bases  and  acids,  sepa- 
ration and  identification  of  all  the  ordinary  elements,  and 
analysis  of  simple  and  complex  compounds,  ores,  industrial 
products,  slags  and  mattes. 

The  work  is  supplemented  by  lectures,  in  which  the 
student  is  taught  the  theory  of  chemical  equations,  and 
details  of  manipulation.  The  laboratory  is  open  every 
afternoon  in  the  week  except  Saturday,  but  no  class  works 
in  the  chemical  department  on  every  afternoon  of  the 
week,  laboratory  work  being  alternated  with  drafting  and 
other  practical  lines. 

Instruction  in  Quantitative  Analysis  is  given  during 
the  second  year.  The  course  includes  the  analysis  of  a 
number  of  salts  of  definite  composition;  the  gravimetric 
determinations  of  iron,  copper,  zinc,  lead  and  other  metals 
from  their  ores;  the  complete  analysis  of  limestones,  clays, 
slags,  and  of  various  types  of  ores. 

Assaying  (wet  and  fire  methods),  commences  with  the 
rapid  volumetric  methods  used  in  the  west,  for  the  valua- 
tion of  ores  and  furnace  products,  and  includes  the  analysis 
of  slag,  coal  and  cokes,  and  general  commercial  work, 
followed  by  the  course  in  fire  assaying. 

The  principles  underlying  the  fluxing  of  ores  are  first 
taught,  followed  by  the  application  of  these  principles  to 
typical  ores,  siliceous,  calcareous,  barytic  and  pyritic, 
etc.  This  is  succeeded  by  a  large  amount  of  practice  on 
checked  samples,  obtained  from  the  various  mills  and 
smelters. 

After  attaining  sufficient  expertness,  the  student  is 
given  various  furnace  products,  copper  mattes,  base  bullion, 
dore  bars,  and  black  copper,  which  usually,  even  to  experi- 
enced assayers,  are  exceedingly  troublesome. 
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In  the  Fire  Assay  course,  large  numbers  of  samples, 
are  given  for  examination.  It  is  believed,  indeed,  that  no 
technic  school  in  the  country  exacts  such  an  amount  of 
actual  practice  from  its  students  as  is  here  insisted  upon 
before  the  student  is  pronounced  fit  for  a  practical  assayer. 
The  best  proof  of  the  success  of  the  institution  in  this 
direction  is  the  fact  that  no  term  passes  without  applica- 
tion being  made  to  it  for  assayer s  or  chemists. 

From  smelting  works  and  other  establishments  in  the 
State,  the  school  has  secured  very  great  numbers  of  well- 
checked  samples,  and  may  claim  to  be  far  more  than  usually 
well  supplied  with  material  for  assays  and  analyses.  Stu- 
dents are  required  to  u check"  with  the  results  obtained  by 
experienced  workers,  and  that,  too,  with  certainty  and 
rapidity,  before  they  can  pass  out  of  this  department. 

Each  student  receives  individual  instruction  in  the 
laboratory.  If  his  progress  exceeds  that  of  his  classmates, 
he  may  be  promoted  to  a  higher  class  of  work,  provided 
same  does  not  interfere  with  the  regular  schedule  of 
laboratory  terms. 

There  are  four  laboratories  for  general  chemical  work, 
and  two  for  fire  assaying.  The  whole  of  the  first  floor  of 
the  old  building  is  now  devoted  to  practical  chemistry,  and 
much  of  the  basement  and  second  floor.  There  are  two 
balance  rooms,  two  private  laboratories  and  still  room. 
The  general  laboratories  are  fitted  with  working  desks, 
each  student  having  the  exclusive  use  of  one,  in  which  he 
keeps  (under  lock)  the  apparatus  he  has  drawn  from  the 
school.  The  laboratory  is  furnished  with  gas  (manufac- 
tured on  the  premises),  and  with  sinks,  hoods  and  all  other 
necessary  adjuncts.  Apparatus  is  issued  as  called  for,  by 
the  Registrar.     (See  "Expenses.") 

No  fee  for  chemicals  less  than  that  for  a  whole  term 
can  be  accepted.  Students  are  strictly  prohibited  from 
taking  analyses  or  assays  on  their  own  account,  whether  for 
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a  fee  or  gratuitously.  All  work,  of  whatever  description, 
performed  by  laboratory  students  must  be  at  the  suggestion 
and  under  the  direction  of  the  Professors  of  Chemistry. 

Attendance  in  the  laboratory  on  all  days  scheduled  is 
as  obligatory  as  that  upon  lectures  or  other  exercises. 


STOICHIOMETRY. 


This  subject  is  taught  by  lectures  and  recitations,  with 
numerous  exercises  in  calculation.  It  is  not  wholly  con- 
fined to  chemical  calculation,  but  includes  physical  and 
metallurgical  features. 

The  lectures  begin  with  the  second  term  of  the  first 
year,  and  end  with  the  year.  An  advanced  course,  having 
reference  mainly  to  slag  calculations,  and  introductory  to 
third  year  work  in  Metallurgy,  is  taken  in  the  second  term 
of  the  second  year. 

The  entire  course  includes  the  metric  system,  specific 
gravity  determinations,  density  and  tension  of  gases,  calcu- 
lation of  formulas  and  analyses,  slag  calculations,  and  gener- 
ally, all  applications  of  elementary  mathematics  to  chemical 
and  metallurgical  problems. 


36      COLORADO   STATE   SCHOOL   OF  MLNES. 


METALLURGY, 


The  study  of  Metallurgy  begins  with  the  Junior  year, 
and  continues  throughout  the  remainder  of  the  school 
course.  The  subject  is  taught  by  illustrated  lectures, 
study  of  text-books,  and  visits  to  metallurgical  works, 
where  the  students  see  and  study  the  operations  de- 
scribed in  the  class  room. 

JUNIOR  YEAR. 

The  General  Principles  of  Metallurgy — The  rela- 
tions of  Chemistry  to  Metallurgy.  Properties  of  the 
metals.  Thermal  treatment  of  metals.  The  metallurgy  of 
alloys,  brasses  and  bronzes.  Thermal  measurements. 
Fuels  (solid,  liquid  and  gaseous),  their  occurrence,  manu- 
facture, properties  and  uses.  Fluxes,  including  a  study  of 
slags  and  calculation  of  furnace  charges.  Refractory 
materials;  their  occurrence,  properties,  manufacture  and 
use.  The  classification  of  furnaces,  and  the  study  of  the 
different  types  of  furnaces  used  for  various  metallurgical 
operations.  Blowing  apparatus.  Hot-blast  stoves.  Classi- 
fication of  metallurgical  processes  and  a  general  study  of 
typical  processes. 

Text-book,  "An  Introduction  to  the  Study  of  Metal- 
lurgy."    Roberts-Austen. 

The  Sampling  of  Ores  and  Metallurgical  Products 

Lectures  illustrated  by  lantern  slides,  working  drawings, 

and  visits  to  works. 

Ore  Dressing  and  Concentration — General  principles. 
Hand  sorting.  Crushing  and  pulverizing  machinery. 
Sizing  by  means  of  screens.  Hydraulic  classification. 
Jio-oinff.     Machines  for  the  treatment  of  fine  material;  as, 
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buddies,  vanners  and  percussion  tables.  The  various  sys- 
tems of  concentration  in  use  in  the  United  States  and 
Europe.  Description  of  typical  plants.  Dry  concentra- 
tion.    Magnetic  separation. 

Text-books,  "The  Art  of  Ore-Dressing  in  Europe." 
W.  B.  Kunhardt.     "Metallurgy  of  Gold."     T.  K.  Kose. 

The  Metallurgy  of  Gold — The  occurrence  and  prop- 
erties of  gold.  General  discussion  of  the  various  pro- 
cesses for  the  extraction  of  gold  from  ores.  Placer  and 
hydraulic  mining.  The  extraction  of  gold  by  amalga- 
mation. Arrangement  of  plant.  Description  of  typical 
mills. 

Text-book,  "  The  Metallurgy  of  Gold."     T.  K.  Kose. 


SENIOR  YEAR. 


The  Roasting  of  Gold,  /Silver,  Copper,  Lead,  Zinc 
and  Iron  Ores. 

Text-book,  "Modern  Copper  Smelting."  E.  D. 
Peters,  Jr. 

Copper  Smelting  and  Refining — Reverberatory  fur- 
nace smelting.  Blast  furnace  smelting.  Pyritic  smelt- 
ing.    The  refining  of  blister  copper.     Electrolytic  refining. 

Text-book,  "  Modern  Copper  Smelting."  E.  D. 
Peters. 

The  Metallurgy  of  Lead — Reverberatory  furnace 
smelting.  Smelting  in  the  American  ore  hearth.  Blast 
furnace  smelting.  Desilverization  of  base  bullion.  Cu- 
pellation. 

Text-book,  "Metallurgy  of  Lead."     H.  O   Hofman. 

The  Metallurgy  of  Zinc,  Tin,  Aluminum,  Mercury, 
Antimony  and  Platinum — A  series  of  illustrated  lectures 
is  given  on  the  metallurgy  of  these  metals. 
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The  Metallurgy  of  Gold  (Concluded) — The  Chlor- 
ination  process,  Cynanide  process.  MeLting  and  refining 
gold.     The  parting  of  gold  and  dore  bullion. 

Text-book,  "  Metallurgy  of  Gold."     T.  K.  Eose. 

Metallurgy  of  Silver— The  occurrence  and  properties 
of  silver.  General  discussion  of  the  various  processes  for 
the  extraction  of  silver  from  ores.  The  Patio  process. 
The  pan  amalgamation  process.  The  combination  pro- 
cess. Chloridizing,  roasting  and  pan  amalgamation.  The 
Boss  process.  Wet  processes.  Refining  silver  bullion. 
A  series  of  illustrated  lectures  is  delivered  in  this  course. 

Metallurgy  of  Iron  and  Steel — direct  methods. 
Blast  furnace  practice.  Manufacture  of  wrought  iron. 
Manufacture  of  steel  by  the  Bessemer,  open  hearth  and 
other  processes. 

A  series  of  illustrated  lectures,  including  a  visit  to 
the  works  of  the  Colorado  Fuel  and  Iron  Company,  at 
Pueblo,  is  given  in  this  course. 

Purchasing  and  Testing  Ores — A  series  of  lectures  is 
given,  followed  by  practical  work  in  the  laboratory.  (See 
Graduating  Theses.) 

Metallurgical  Design — The  students  are  required  to 
visit  one  of  the  smelting  works  in  the  neighborhood  of 
Denver  and  obtain  notes  and  measurements  of  a  reverbera- 
torv  furnace  and  a  blast  furnace.  From  the  data  thus 
obtained  they  execute  working  drawings  for  the  construc- 
tion of  furnaces. 

Graduating  Theses — Students  who  choose  a  metal- 
lurgical subject  for  their  graduating  thesis  are  given  a 
typical  ore  of  gold,  silver,  copper  or  lead,  which  they  test 
and  determine  the  most  profitable  method  of  treatment  to  be 
adopted  under  the  given  commercial  conditions.  The  stu- 
dent, having  selected  a  method  of  treatment,  then  prepares 
working  drawings  and  specifications  for  a  plant  to  treat  the 
given  ore.  The  drawings,  specifications,  and  a  summary 
of  the  tests,  constitute  the  thesis  necessary  for  graduation. 
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MINING  AND   METALLURGICAL   EXCURSION. 


In  addition  to  the  visits  made  to  both  mines  and 
metallurgical  works,  located  near  Golden,  the  Senior  class 
makes  an  annual  excursion  to  more  distant  plants.  This 
excursion  is  part  of  the  regular  course  and  is  required  of 
all  Senior  students  who  are  candidates  for  the  Mining  and 
Metallurgical  degrees.  The  graduating  class  of  1897  was 
taken  to  Manitou  where  a  study  of  the  local  geology  was 
made.  At  Colorado  City  the  chlorination  plant  of  the 
Philadelphia- Colorado  Reduction  Company  was  inspected. 
At  Pueblo  the  iron  and  steel  works  of  the  Colorado  Fuel 
and  Iron  Company,  the  silver-lead  smelting  works  of  the 
Colorado  Smelting  Company,  the  silver-lead  smelting  and 
retining  works  of  the  Pueblo  Smelting  and  Refining  Com- 
pany, and  the  silver-lead  and  copper  smelting  plants  of  the 
Philadelphia  Smelting  and  Refining  Company  were 
inspected.  At  Cyanide  the  large  cyanide  plant  of  the 
Metallic  Extraction  Company  was  visited.  The  oil  wells 
and  refining  works  of  the  United  Oil  Company  at  Florence 
were  inspected  after  which  a  trip  was  made  through  the 
coal  mines  of  the  Colorado  Fuel  and  Iron  Company, 
located  in  the  Canon  City  district.  Several  of  the  large 
mines  in  the  Leadville  district  were  visited.  The  party 
proceeded  to  Aspen,  where  a  number  of  the  large  mines, 
including  the  Smuggler,  Mollie  Gibson,  Free  Silver,  Bush- 
whacker, Johnson-Delia  S.,  and  the  properties  of  the 
Aspen  Mining  and  Smelting  Company  were  inspected. 
The  concentrating  works  of  the  Smuggler  Company  and 
the  electric  generating  and  transmission  plants  were  also 
visited. 
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In  addition  to  these  excursions,  many  students  work 
during  the  summer  vacations  in  mines  and  ore  reduction 
plants.  This  work  is  not  compulsory,  but  all  students  are 
earnestly  requested  to  avail  themselves  of  opportunities 
thus  offered. 

The  school  has  the  advantage  of  a  remarkable  collec- 
tion  of  models  from  the  workshop  of  Theodore  Gersdorf, 
Freiberg,  Saxony,  illustrating  the  principal  types  of  modern 
furnaces  in  this  country  and  Europe.  Each  model  is  made 
to  a  scale  from  the  working  drawings,  and  is  complete  in 
every  detail.  The  following  furnaces  are  represented  in 
this  collection  : 

Long  hearth  roasting  furnace,  for  silver,  lead  and 
copper  ores. 

American  lead- silver  furnace,  as  used  in  Colorado 
smelters. 

Round  silver-lead  furnace,  as  used  in  Germany. 

Small  round  silver-lead  furnace,  of  type  used  with 
scant  water  supply. 

Complete  "plant"  for  refining  "base  bullion,"  includ- 
ing the  following  models: 

Softening  furnace  in  Parks'  process,  as  used  at  Pueblo, 
Kansas  City,  St.  Louis,  etc. 

Zinc  pots  as  used  in  same. 

Sweating  furnace  as  used  in  same. 

Lead  pots  as  used  in  same. 

Concentration  cupel  for  making  silver  bullion. 

Refining  cupel  for  making  fine  silver. 

Belgian  zinc  furnace,  as  used  in  Missouri,  New  Jersey 
and  Belgium. 

Silesian  zinc  furnace,  as  used  in  parts  of  Europe. 

Silver  amalgamation  pan  (working  model),  as  used  in 
United  States. 

Copper  reverberatory  furnace,  as  used  in  Montana, 
Colorado,  etc. 
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Gerstenhofer  roasting  furnace,  for  fine  copper  and  iron 
sulphides. 

Tin  blast  furnace,  as  used  in  Saxony. 

Bismuth  smelting  furnace,  as  used  in  Germany. 

Large  mercury  furnace,  as  used  in  Almaden,  Spain. 

Fume  furnace,  for  making  lead  and  zinc  paints. 

A  handsome  addition  to  these  models  is  due  to  the 
liberality  of  Mr.  John  W.  Nesmith,  President  of  the 
Colorado  Iron  Works.     It  includes: 

1.  Working  model  of  twenty-stamp  mill,  on  scale  of 
one  and  one-half  inches  to  the  foot. 

2.  Working  model  of  ore  rolls,  same  scale. 

3.  Working  model  of  a  Dodge  Crusher. 

4.  Model  of  modern  blast  furnace  for  lead-silver  ores, 
with  water  jacket. 

A  Vezin  laboratory  jig  has  also  been  added  to  col- 
lection through  the  courtesy  of  Mr.  Henry  A.  Vezin  of 
Denver. 

In  addition  to  the  above  there  is  a  large  number  of 
smaller  models,  being  the  complete  set  used  in  the  famous 
Keyes  and  Arents  lead -well  suit. 

In  Colorado  students  have  unusual  opportunities  for 
the  practical  study  of  metallurgical  operations  on  a  large 
scale.  Denver  is  not  only  the  mining  center  of  the  United 
States,  but  the  business  of  treating  silver  and  gold  ores  by 
lead  smelting  is  carried  on  by  large  plants  in  Denver  and 
Pueblo,  on  a  scale  unequaled  in  any  other  part  of  the  world. 
In  both  cities  large  matte  smelting  plants,  representing  the 
most  advanced  methods  in  the  art  of  metallurgy,  are  in 
operation  for  the  treatment  of  gold  and  silver  by  this 
process. 

In  the  State,  within  easy  reach  of  students,  metallur- 
gical and  mining  work  of  every  description  is  in  active 
operation : 

Coal  mini  no;,  coke  and  charcoal  manufacture. 
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Brick  and  tile  works. 

Iron  blast  furnaces,  and  Bessemer  steel  works. 

Gold,  silver  and  lead  mining,  gold  placer  mining, 
smelting  processes  of  all  kinds.  Gold  mining,  concentra- 
tion milling,  silver  chloridizing,  lixiviation  milling,  wet 
processes  for  gold,  ore  sampling  works,  iron  foundries  and 
machine  shops,  with  manufacturing  establishments  in 
great  variety. 

In  the  course  of  study,  special  attention  is  paid  to 
those  branches  of  Metallurgy  now  applied  to  Western  ores, 
but  the  important  fact  is  always  kept  in  view  that  under 
the  commercial  conditions  of  the  United  States,  a  successful 
career  is  best  assured  to  students  by  giving  them  a  thorough 
training  in  all  departments  of  Metallurgy.  A  student  can 
never  be  certain  in  what  line  of  metallurgical  or  mining 
work  he  will  be  occupied,  since  this  usually  depends  upon 
the  chances  of  his  business  career.  It  is  therefore  intended 
that  the  students  shall  leave  their  studies  thoroughly  quali- 
fied to  undertake  whatever  kind  of  mining  or  metallurgi- 
cal work  they  may  find  to  do  in  after  life. 

The  lectures  throughout  are  richly  illustrated  by  lan- 
tern exhibits  of  plans,  views  and  designs  of  metallurgical 
works  and  appliances. 

A  fine  collection  of  ores  and  economic  products  has 
been  added  to  the  department  during  the  past  two  years, 
and  is  used  in  both  the  Metallurgical  and  Mining  courses. 
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MINING. 

This  subject  is  taught  by  lectures  illustrated  by  lantern 
slides,  photographs  and  drawings.  Five  lectures  per  week 
are  delivered  during  the  Senior  year.  In  addition  to  the 
class-room  instruction,  one  afternoon  per  week  is  devoted 
to  the  detailed  design  of  a  plant  for  the  development  of  a 
mine,  the  ruling  conditions  being  specified. 

The  outline  of  the  course  is  as  follows : 

Ore  Deposits — Their  classification,  modes  of  forma- 
tion and  economic  study.  Descriptions  of  typical  deposits. 
•  Boring — Diamond  drill  work  and  the  percussion 
methods. 

Breaking  Ground — Hand  tools,  rock  drills,  chan- 
nellers,  coal  cutters,  steam  shovels  and  dredges.  Explosives ; 
black  powder,  nitro-glycerine,  gun-cotton  and  their  com- 
pounds; methods  of  testing  and  calculations  of  heat  and 
pressure  developed.  The  wave  of  explosion  and  the  theory 
of  blasting.  Pointing  and  charging  holes.  Methods  of 
firing. 

8 haft- Sinking,  Tunnelling  and  Supporting  Exca- 
vations— Methods  of  sinking  and  driving  in  loose  and 
running  ground.  Linings  of  wood,  metal  and  masonry, 
their  relative  strength,  cost  and  durability.  Timbering  of 
stopes  and  other  working  places  and  preservation  of 
timber. 

Exploitation — Systems  of  mining  in  beds  and  veins. 
Descriptions  of  the  special  methods  adopted  for  working 
bodies  of  soft  ore  and  large  masses. 

Transportation — Underground  and  surface.  Vehicles 
and  motive   powers.     Self-acting  and  engine   planes  and 
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haulage  by  the  tail  rope  and  continuous  rope  systems. 
Electric  haulage.     Surface  tramways  and  aerial  ropeways. 

Hoisting — Receptacles,  ropes,  gallows  frames  and 
motive  powers.     Safety  appliances.     Pneumatic  hoisting. 

Drainage — Sources  of  mine  water.  Dams  and  drain- 
age levels.  Hoisting  water.  Direct  acting  and  Cornish 
pumps.     Pumping  by  compressed  air  and  electricity. 

Ventilation  and  Lighting — Natural  ventilation. 
Friction  of  air  in  mines.  Furnaces  and  fans.  Efficiency 
of  ventilating  apparatus.  Candles,  open  lights,  safety 
lamps  and  the  electric  light. 

Ascent  and  Descent — Ladders.  Buckets  and  cages. 
Man  engines.  Time  required  and  consideration  of  the 
relative  economy  of  the  different  methods. 

Accidents — Surface  and  underground.  Classification 
and  mortality. 

Administration — Business  management  and  the  prin- 
ciples of  the  employment  of  labor. 

Mine  Examination — Sampling  of  ore  bodies,  estima- 
tion of  "  ore  in  sight "  and  the  valuation  of  mining  prop- 
erties. 

Throughout  the  course  the  economic  questions 
involved  are  kept  constantly  in  view.  Estimates  of  cost 
are  given  whenever  obtainable  from  reliable  sources.  Care 
is  taken  to  impress  upon  the  student  that  mining  is  a 
business,  and  to  be  successful,  must  be  conducted  on  busi- 
ness principles. 

Mine  surveying  is  referred  to  elsewhere. 
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MATHEMATICS. 


Euclidian  Geometry,  Algebra,  Plane  Trigonometry 
and  Descriptive  Geometry  are  pursued  during  the  first  year. 

In  Geometry  many  problems  not  in  the  text  are  given, 
especially  toward  the  close  of  the  course.  Much  stress  is 
laid  upon  clear  comprehension  of  geometric  reasoning,  and 
upon  ability  to  apply  it  to  original  solutions. 

The  student  is  made  sufficiently  familiar  with  deter- 
minants and  special  algebraic  methods  to  make  extensive 
use  of  them  in  Analytical  Geometry  and  Calculus,  which 
begin  in  the  second  year. 

The  problem  of  maxima  and  minima  of  analytical 
functions  is  treated  in  its  widest  sense,  and,  so  far  as  the 
present  theory  of  quantics  allows,  not  only  the  necessary, 
but  also  the  sufficient  conditions  are  rigorously  established 
in  determinant  form. 

The  course  in  the  fourth  year  is  subject  to  variation. 
It  consists  mainly  of  exercises  and  lectures  in  selected 
parts  of  Advanced  Mathematics.  In  this  way  lectures  on 
the  following  subjects  have  been  delivered  to  students 
specially  interested  in  pure  mathematics: 

Solution  of  the   most   general    system   of   Algebraic 
Equations. 

Introduction     to    Weirstrass'     Theory    of    Analytic 
Functions. 

Method  of  Least  Squares. 

Elliptic  Functions. 

Integration  on  Riemann's  Surfaces. 

Analytical  Mechanics. 

A  full  set  of  models  is  provided  for  instruction  in 
Descriptive  Geometry. 
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DEPARTMENT  OF   GEOLOGY  AND 
MINERALOGY. 


There  is  probably  no  technical  school  in  the  United 
States  more  favorably  situated  for  the  study  of  Geology 
and  Mineralogy  than  is  the  Colorado  State  School  of  Mines. 


GEOLOGICAL  LECTURE  ROOM. 


Located  immediately  at  the  foot-hills  west  of  Denver,  there 
is  ready  access  to  an  almost  unsurpassed  series  of  geological 
sections  in  which  all  the  formations  from  the  triassic  up  to 
the  recent  may  be  readily  studied.  In  addition  to  this  the 
crystalline  schists  of  the  archsean  are  to  be  found  exposed 
in  great  variety  within  a  mile  or  two  of  the  school,  and  the 
more  recent  volcanic  rocks  may  be  studied  in  the  basalt 
and  andesitic  tufas  of  North  and  South  Table  Mountains, 
which  form  conspicuous  features  in  the  immediate 
landscape. 
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In  the  coal  mines,  stone  quarries  and  fire-clay  beds  of 
the  vicinity,  there  are  excellent  opportunities  for  the  study 
of  Economic  Geology,  while  the  paleontologist  has  a  good 
field  for  study  in  the  famous  fossil  leaf  deposits  of  the 
cretaceous  and  tertiary  formations  to  be  seen  almost  at  the 
very  doors  of  the  school. 

A  large  variety  of  minerals  may  also  be  collected  in 
the  crystalline  rocks  of  the  neighboring  foot-hills  and  in 
the  cavities  in  the  basalt  now  capping  both  North  and 
South  Table  Mountains. 

In  addition  to  these  great  natural  advantages  have 
been  added  very  extensive  geological  and  mineralogical 
collections  which  in  number,  variety,  classification  and 
value,  far  exceed  any  other  collection  to  be  found  within 
the  State  of  Colorado. 

To  the  collections  originally  obtained  by  purchase  from 
Ward  &  Howell  of  Rochester,  New  York,  from  J.  Alden 
Smith,  (formerly  State  Geologist,)  from  J.  S.  Randall  of 
Georgetown,  Colorado,  and  by  gifts  from  various  mines 
and  individuals,  has  from  year  to  year  been  added  a  large 
amount  of  material  collected  by  the  professor  in  charge 
and  by  others. 

This  department  occupies  four  rooms,  in  all  of  which 
may  be  found  portions  of  the  various  mineral  and  geologi- 
cal collections.  These  collections  have  been  classified  as 
follows : 

First  —  A  Mineral  Type  Collection,  consisting  of 
well  characterized  specimens  to  be  used  by  the  students 
for  the  purpose  of  study  and  comparison.  This  collection 
contains  at  present  specimens  representing  two  hundred 
and  seventeen  species  and  sixty- one  additional  varieties. 
These  specimens  come  from  many  countries,  but  Colorado 
minerals  are  specially  well  represented. 

Second — A  Display  Collection,  mainly  of  large  and 
fine  specimens  of  minerals  and  rocks. 
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Third — A  Supplementary  Collection,  containing  the 
rarer  and  more  expensive  minerals  not  placed  in  one  of  the 
above  mentioned  collections. 

Fourth — A  Descriptive  Collection,  illustrative  of  the 
terms  used  in  describing  the  various  structural,  physical, 
optical  and  other  properties  of  minerals. 

Fifth — A  Student's  Working  Collection  of  Minerals, 
consisting  of  several  thousand  unlabeled  specimens,  similar 
to  those  in  the  Type  Collection,  to  be  used  by  the  student 
for  study  and  determination. 

Sixth — A  Crystal  Collection,  consisting  of  natural 
crystals  to  be  used  in  the  determination  of  crystal  forms. 

Seventh — A  Crystal  Model  Collection,  containing  a 
large  number  of  glass  and  wooden  models  used  in  thej 
study  of  Crystallography. 

Eighth — A  Blow -Pipe  Co llection,  containing  ma- 
terials used  in  Blow-Piping. 

Ninth — Rock  Type  Collection,  containing  (a)  a  col- 
lection of  rocks  from  different  countries  of  the  world;  (b) 
a  series  of  Colorado  rocks;   (<?)  various  rocks  illustrative  of] 
structural  features. 

Tenth — A  Rock  Working  Collection,  containing  mis- 
cellaneous unlabeled  rocks,  to  be  used  by  students  in  con- 
nection with  the  study  of  Lithology. 

Eleventh — A  Collection  of  Fossils,  to  be  used  in 
connection  with  the  course  in  Historical  Geology. 

Twelfth — Duplicates  of  rocks,  minerals  and  fossils, 
to  be  used  for  exchange  with  other  institutions.  (See 
pages  66-68.) 

Thirteenth — The  United  States  Geological  Survey 
educational  series  of  rocks. 

Fourteenth — Professor  Patton's  private  collection  of 
Minerals,  displayed  in  part  in  the  Faculty  room. 

Fifteenth — Professor  Patton's  private  collection  of 
rocks. 
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MUSEUM. 

As  is  necessarily  the  case  in  a  technical  school  the 
great  bnlk  of  .the  collections  are  gathered  and  arranged  to 
be  used  for  the  purpose  of  instruction.  Such  material  is 
to  be  found  in  the  numerous  cases  of  drawers  lining;  the 
sides  of  the  different  rooms. 

The  material  of  greatest  interest  to  the  visitor  is  to  be 
found  in  the  flat  topped  glass  cases  in  three  of  the  rooms. 
This  consists  mainly  of  minerals,  but  in  part  also  of  Colo- 
rado fossils.  In  most  cases  this  material  is  so  disposed  as 
to  make  the  most  effective  display  with  little  regard  to 
systematic  classification. 

The  institution  has  at  various  times  been  presented 
with  specimens  of  ores,  rocks  and  minerals,  by  graduates 
and  friends  in  the  mining  regions.  Many  of  these  have 
been  included  in  the  uType  Collection,"  but  large  numbers 
of  them  are  to  be  found  in  the  museum,  which  has  grown 
more  rapidly  during  the  past  two  years  than  at  any  pre- 
vious time. 

Among  the  more  interesting  displays  may  be  men- 
tioned the  quartz  and  microcline  crystals  from  Florissant, 
Colorado;  the  telluride  of  gold  and  silver  specimens  from 
Boulder  County,  Colorado;  the  beautiful  golden  oalcites 
from  Joplin,  Missouri,  and  the  set  of  crystallized  sulphur 
specimens. 
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COURSE  IN  GEOLOGY. 


This  course  runs  through  the  Junior  year  and  is 
divided  into  four  subjects,  namely:  Dynamical  Geology, 
Structural  Geology,  Lithology,  Historical  Geology.  The 
general  principles  of  Geology  are  taught  through  text- 
book (Le  Conte's  Elements  of  Geology)  and  lectures, 
supplemented  by  numerous  field  excursions. 

The  Rock  Type  Collection,  Rock  Working  Collection, 
and  the  other  collections  named  on  pages  47  and  48,  come 
into  constant  use  during  this  course,  whose  intent  is  to 
make  of  Geology  a  study  of  practical  application  in  con- 
nection with  mining  and  prospecting. 

The  surroundings  are  peculiarly  adapted  to  further 
this  intent.  The  vicinity  of  Golden  is  rich  in  rocks  of 
various  ages,  including  also  many  illustrations  of  Eco- 
nomic Geology.  Building  stone,  clay,  limestone  and  coal 
are  mined  or  quarried  within  sight  of  the  school,  while 
the  formations  include  the  tertiary,  cretaceous,  jura-trias, 
archsean  and  eruptive  rocks. 

The  excellent  and  constantly  growing  collections  of 
rocks  make  it  possible  to  familiarize  the  student  with  all 
the  important  rock  types  and  to  make  the  study  of  Lith- 
ology a  thoroughly  practical  one. 
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COURSE  IN   MINERALOGY. 


Under  this  head  are  included  Crystallography,  Blow- 
Piping  and  Determinative  Mineralogy. 

The  immediate  object  of  this  course  is  to  give  the 
student  in  a  comparatively  short  time  a  thorough  famil- 
iarity with  the  more  commonly  occurring  minerals,  i.  e., 
with  such  as  form  the  materials  of  rocks,  or  are  likely  to 
be  met  with  in  connection  with  mining  operations. 

It  is  quite  possible  so  to  train  the  powers  of  observa- 
tion that,  with  the  aid  of  a  knife,  a  pocket  lens  and,  perhaps, 
of  one  or  two  other  simple  accessories,  which  can  easily  be 
carried  in  the  pocket,  one  can  determine  on  the  spot  nine- 
tenths  of  the  minerals  he  meets.  In  the  study  of  minerals, 
therefore,  attention  is  directed  mainly  to  the  physical  prop- 
erties, namely,  to  those  that  can  be  recognized  by  the  aid 
of  sight  and  touch. 

The  course  in  Mineralogy  extends  throughout  the 
whole  of  the  Sophomore  year,  five  hours  a  week  being 
devoted  to  this  subject,  the  first  term,  and  eleven  hours  the 
second  term.  The  course  opens  with  the  study  of  Crys- 
tallography, which  requires  two-thirds  of  the  first  term. 
The  remaining  weeks  of  the  term  are  devoted  mainly  to  a 
short  course  in  the  use  of  the  blow -pipe,  in  which  only 
such  reactions  are  studied  as  are  likely  to  be  made  use  of 
in  determining  minerals  later  in  the  year.  Determinative 
Mineralogy  is  taken  up  about  Christmas  and  extends 
throughout  the  rest  of  the  school  year. 

Crystallography  and  Blow-Piping  are  taught  by  means 
of  lectures  and  practical  laboratory  work.  In  Determina- 
tive  Mineralogy,   lectures    are    made    to   supplement   the 
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text-book  used  (Moses'  and  Parsons'  Mineralogy,  Crystal 
lography  and  Blow- Pipe  Analysis). 


SUMMARY    OF  COLLECTIONS  WITH    NUMBER  OF 
SPECIMENS   IN   EACH. 

Type  Collection  of  Minerals 3,125 

Working  Collection  of  Minerals 12,000 

Display  Collection  of  Minerals 1,155 

Supplementary  Collection  of  Minerals 950 

Crystal  Collection 870 

Display  Collection  of  Fossils 260 

Miscellaneous  Collection  of  Fossils 920 

Type  Collection  of  Kocks 1,800 

Working  Collection  of  Kocks 4,800 

United  States  Geological  Survey  Educational  Series 

of  Rocks 156 

Professor  Patton's  Collection  of  Rocks 1,700 

Professor  Patton's  Collection  of  Minerals 970 

Summary  of  Specimens 29,306 


EXCHANGE  MATERIAL. 


The  school  has  now  on  hand  a  considerable  quantity 
of  exchange  material  in  the  line  of  minerals,  rocks  and 
fossils,  an  itemized  list  of  which  follows.  Any  one  wish- 
ing to  arrange  for  a  mutual  exchange  should  communicate 
with  Professor  Horace  B.  Patton,  Golden,  Colorado,  send- 
ing, if  possible,  a  list  of  minerals,  etc.,  offered  in  exchange. 
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MATERIAL  OFFERED   FOR   EXCHANGES. 


I.     COLORADO   MINERALS. 

SAN  JUAN    MOUNTAINS. 

Zunyite,  Zuni  mine,  Silverton.  In  small,  sharp  tetrahedrons,  etc. 
Can  be  furnished  in  large  quantity. 

Huebnerite,  Gladstone.  Divergent  aggregates  of  bronze  colored 
crystals,  one  to  two  inches  long,  imbedded  in  quartz. 

Sphalerite,  Ute  and  Ulay  mine,  Lake  City.  In  yellow  cleavable 
masses  with  galenite  and  chalcopyrite. 

Barite  and  pyrite,  George  III.  mine,  Carson.  Thin  reticulated 
plates  of  barite  spangled  with  minute  crystals  of  pyrite. 

Chalcedony,  Ute  Creek.  Botryoidal  and  banded.  Colors  gray, 
white  and  green. 

Milk  opal,  Ute  Creek. 

Rhodochrosite,Vallecita  Basin.     In  deep  pink,  cleavable  masses. 

Enargite,  National  Belle  mine.  Red  Mountain.  In  cleavable 
masses. 

Bornite,  Red  Mountain.     In  pure  masses. 

LEADVILLE. 

Pyrite,  R.  A.  M.  shaft.  Irrideecent  crystals,  small  but  brilliant 
in  clusters,  lining  cavities  in  massive  pyrite. 

Galenite  and  pyrite,  Mahala  mine.  In  handsome  cellular,  inter- 
grown,  branching  aggregates. 

SUMMIT  COUNTY. 

Pyrite  and  sphalerite,  Wulfley  mine,  Kokomo.  Branching  aggre- 
gates of  pyrite  penetrating  sphalerite. 

Orthoclase,  Kokomo.  Loose  crystals,  one  to  two  inches,  simple 
and  twinned. 

Orthoclase,  Robinson.  Sharp,  white  crystals  averaging  one  inch, 
simple  and  in  Carlsbad  and  Baveno  twins. 

OTHER    COLORADO    LOCALITIES. 

Corundum,  near  Salida.  Flat  crystals  one-eighth  to  one-quarter 
inch,  (basal  plane  and  rhombohedron),  imbedded  in  quartz,  etc., 
forming  a  corundum  schist.     Color  deep  blue,  also  gray  and  brown. 

Sylvanite  and  other  telluridesof  gold  and  silver,  Boulder  County. 

Graphic  granite,  Clear  Creek.     In  masses  up  to  two  feet. 
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Zeolites,  Table  Mountain,  Golden.  Natrolite,  chabezite,  thom- 
sonite,  analcite. 

II.     TINTIC    RANGE   AND    MERCUR,  UTAH. 

Olivenite,  Centennial  Eureka  mine,  Eureka.  In  aggregates  of 
nearly  parallel  plates  lining  cavities  in  limonite. 

Olivenite,  Carissa  mine,  Mammoth.  Small  prismatic  crystals, 
also  in  tufted,  fibrous  and  velvety  aggregates. 

Conichalcite,  Carissa  mine,  Mammoth.  In  handsome  green 
coatings  on  limonite,  etc. 

Realgar,  Mercur.     Massive. 

III.     MISCELLANEOUS  LOCALITIES. 

Cyanite,  Litchfield  County,  Connecticut.     Green  color. 

Vivianite,  Mullica  Hill,  N.  J.  A  few  rosettes  and  divergent 
aggregates. 

Prehnite,  near  Duluth,  Minnesota. 

Copper,  Lake  Superior.     In  Calumet  and  Hecla  conglomerate. 

Garnets,  Michigamme,  Michigan.  Partly  altered  to  chlorite. 
Also  the  same  in  chlorite  schist. 

Calcite,  Rockland,  Maine.     In  flat  crystals. 

Willimite,  Franklin  Furnace,  New  Jersey.  In  rhombohedral 
crystals. 

Rubellite  and  lepidolite,  San  Bernardino  County,  California. 
Handsome  radiated  and  divergent  prisms  imbedded  in  lepidolite. 

Hanksite,  Borax  Lake,  San  Bernardino  County,  California.  In 
half-inch  crystals. 

Muscovite,  Saratoga,  Wyoming.  Handsomely  figured  in  red, 
brown,  yellow  and  black  colors  by  means  of  iron  oxides. 

ROCKS   AND    FOSSILS. 
ROCKS   FROM   CRIPPLE  CREEK,  COLORADO. 

Phonolite,  three  varieties,  from  Beacon  Hill. 

Phonolite,  Lookout  Mountain. 

Phonolite,  Mt.  Pisgah. 

Phonolite,  Rhyolite  Mountain. 

Phonolite,  Bull  Cliffs. 

Phonolite  (peculiar  spotted  variety),  Bull  Cliff  Summit. 

Trachytic  phonolite,  Bull  Hill. 

Nepheline  syenite,  Vindicator  mine,  Bull  Hill. 

Nepheline  syenite,  Longfellow  mine,  Bull  Hill. 

Andesite,  with  large  black  apatite  crystals,  resembling  quartz, 
Battle  Mountain. 

Granite,  coarse  red,  fresh,  Rhyolite  mountain. 

Granite,  with  strongly  developed  gneissose  structure,  Grouse 
Mountain. 
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Andesite  breccia,  Rhyolite  Mountain. 

Banded  andesite  ash  rock,  stained  very  handsomely  in  purple, 
red,  yellow  and  white  colors,  Bull  Cliff. 

Fluorite-quartz  rock,  compactly  crystalline,  deep  purple  color, 
Anaconda. 

VARIOUS   LOCALITIES. 

Spherulites,  Silver  Cliff  and  Rosita,  Colorado.  Remarkably  fine 
roundish,  mostly  compound  spherulites  in  all  sizes  from  one  ioch  to 
over  a  foot,  found  in  rhyolite  and  obsidian.  Also  fragments  of 
larger  compound  spherulites  showing  branching  intergrowths  of 
quartz  and  feldspar.  (See  paper  by  W.  Cross  on  Spherulites  in  Acid 
Eruptive  Rocks,  Philosophical  Society  of  Washington.  Bulletin, 
Vol.  XI,  pp.  411-444.) 

Obsidian,  Silver  Cliff,  Colorado. 

Hornblende  andesite,  Rico,  Colorado. 

Ryolite,  Kokomo,  Colorado.  With  and  without  phenocrysts  of 
feldspar. 

Tourmaline  schists,  Belcher  Hill,  Jefferson  County,  Colorado. 

Andalusite  schists,  Vallecita  Valley,  San  Juan  Mountains, 
Colorado. 

Crinkled  mica  schist,  Van  Bibber  Creek,  Jefferson  County, 
Colorado. 

Flint  conglomerate,  Green  Mountain,  Jefferson  County,  Colorado. 

Basalt,  Table  Mountain,  Golden,  Colorado. 

Potsdam  sandstone,  Portage  Entry,  Lake  Superior.  Showing 
well-defined  ripple  marks. 

Gabbro,  Duluth,  Minnesota. 

Melaphyre,  Houghton,  Michigan.  Many  varieties,  showing 
amygdules  of  chlorite,  calcite,  epidote,  etc. 

Andesite,  Crater  Lake,  Oregon.  Mostly  hypersthene  A.,  but 
showing  a  great  variety  of  structure  and  color  from  coarsely  crystal 
line  to  obsidian. 

Fossil  leaves,  Table  Mountain,  Golden.  Tertiary  leaves  of  many 
species. 

Silicified  wood,  Green  Mountain,  Golden,  Colorado. 

Sharply  defined  veins  of  quartz  and  of  quartz  and  muscovite  in 
black  tourmaline  schist,  Jefferson  County,  Colorado. 

MATERIAL    DESIRED    IN    EXCHANGE. 

The  School  of  Mines  can  make  good  use  of  almost  any  pure 
mineral,  especially  if  well  crystallized.  Sulphides,  arsenides,  ante- 
monides,  etc.,  are  specially  desired,  and  in  considerable  quantity; 
also  loose  crystals  suitable  for  use  in  studying  crystal  forms.  Those 
desiring  to  make  exchanges  are  requested  to  submit  lists  of  minerals 
or  rocks  offered.     (See  page  52.) 
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PHYSICS. 

The  course  in  Physics  is  given  by  lectures  and  reci- 
tations, accompanied  by  practical  work  in  the  laboratory. 
The  course  embraces  molecular  physics,  gravitation, 
mechanics  of  liquids  and  gases,  elementary  machines, 
acoustics,  the  theory  of  heat  and  of  the  steam  engine,  and 
the  general  principles  of  light. 

The  second  term  is  devoted  chiefly  to  an  elementary 
course  in  electricity  and  magnetism. 

The  object  of  the  laboratory  course  is  not  original 
research,  but  the  acquirement  of  a  certain  familiarity  with 
the  subjects  which  this  work  alone  can  give.  During  the 
first  part  of  the  course  the  student  acquires  facility  in  the 
use  of  instruments,  and  accuracy  in  measurement,  which 
fit  him  for  the  other  work  in  the  laboratory.  The  experi- 
ments are  quantitative,  and  are  selected  with  the  view  of 
illustrating  the  fundamental  principles  of  the  subject 
rather  than  of  devoting  the  student's  whole  time  to  the 
elaborate  determination  of  a  few  constants. 

The  equipment  of  the  laboratory  is  fairly  complete. 
A  fine  Troemner  and  an  excellent  Sartorius  balance 
belong  to  the  laboratory,  while  a  number  of  balances  from 
the  chemical  laboratory  are  available  during  a  part  of  the 
time.  Forty  micrometers  and  vernier  callipers  are  pro- 
vided, as  well  as  spherometers,  protractors,  etc.  Jolly 
balances,  hydrometers  of  various  kinds,  thermometers,  a 
fine  Kater's  pendulum,  lenses,  mirrors,  galvanometers, 
resistance  boxes,  Wheatstone  bridges,  apparatus  for  the 
determination  of  the  law  of  the  pendulum  and  for  the 
determination  of  Young's  modulus,  form  part  of  the 
equipment. 
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ELECTRICAL    ENGINEERING. 


The  course  in  Electrical  Engineering  is  intended  to 
cover  both  the  theoretical  and  practical  parts  of  the  subject. 
It  is  adapted  to  the  needs  of  the  State  by  the  devotion  of 
much  time  to  the  applications  of  electricity  to  mining  and 
metallurgy. 


DYNAMO    ROOM. 


In  the  third  and  fourth  years,  work  in  Mechanical 
Engineering  forms  a  considerable  part  of  the  course.  Tests 
of  steam  engines,  boilers  and  water  wheels  are  made  from 
time  to  time.  The  engine  is  fitted  up  for  testing,  as 
is  the  eighty  horse-power  boiler  furnishing  steam  to 
Engineering  Hall.  The  course  in  Electrical  Units  and 
Measurements  consists  of  lectures  on  the  theory  and  value 
of  the  units  of  the  science  and  the  modern  methods  of 
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measurement.  Four  hours  per  week  are  devoted  to  work 
in  the  laboratory. 

The  course  in  the  Distribution  of  Electricity  embraces 
distribution  for  lighting  and  the  various  systems  for  the 
transmission  of  power. 

Lectures  on  the  theory  and  design  of  Dynamo-Electric 
Machinery  will  occupy  the  student  five  times  a  week  during 
the  fourth  year.  Two  full  afternoons  per  week,  in  addition, 
will  be  devoted  to  work  in  the  laboratory  and  in  the  designing 
room.  Alternate  currents  and  alternate  current  transform- 
ers occupy  a  large  portion  of  the  time  during  this  year. 

The  laboratory  work  of  the  fourth  year  consists  of 
insulation  and  capacity  tests,  measurement  and  location  of 
faults,  determination  of  magnetization  curves  of  iron  and 
steel,  determination  of  characteristic  curves  of  various 
machines,  and  of  tests  of  dynamos  and  motors,  as  well  as 
standardizing  and  calibrating  various  instruments. 

Besides  the  space  occupied  by  the  general  lecture 
room  and  the  Physical  Laboratory,  a  large  room  is  fitted 
up  on  the  second  floor  for  work  in  Photometry.  In  addi- 
tion to  the  Bunsen  photometer,  a  complete  "  Reichsanstalt" 
standard  photometer,  with  all  accessories,  has  recently  been 
added  to  the  equipment  of  this  room.  The  various  experi- 
mental machines  are  belted  to  pulleys  on  a  jack  shaft, 
driven  by  the  engine  in  the  dynamo  room.  The  instru- 
ments for  use  in  testing  are  in  a  smaller  room  adjoining, 
where  the  marble  switchboard  and  the  large  resistance 
coils  are  also  placed.  Separate  wires  run  to  each  room 
from  both  the  alternate  and  continuous  current  circuits  and 
also  from  the  sixty-cell  accumulator  recently  purchased 
from  the  Electric  Storage  Battery  Company.  The  rooms 
on  the  north  side  of  the  building,  devoted  to  electrical 
measurements,  have  little  iron  used  in  their  construction, 
while  the  room  designed  for  magnetic  measurements  has 
none.     These  rooms  are  equipped  with  piers,  non-inductive 
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resistances,  gas,  water  and  direct  connections  to  all  circuits, 
besides  the  ordinary  galvanometers,  resistance  boxes,  bal- 
ances and  other  instruments. 

The  department,  in  addition  to  these  appliances,  is 
well  equipped  with  high-grade  galvanometers  and  the 
ordinary  apparatus  for  electrical  measurements.  Dynamo- 
meters, of  various  types,  and  wattmeters  enable  efficiency 
tests  to  be  conveniently  made.  Kelvin  balances,  electro- 
static voltmeters,  ammeters  and  voltmeters  of  various  makes, 
form  part  of  the  equipment. 

Through  the  kindness  of  Mr.  Irving  Hale,  the  depart- 
ment has  been  presented  with  a  twenty-five  horse-power 
motor. 

To  Mr.  Paul  Webster,  a  former  student  of  the  insti- 
tution, the  department  is  indebted  for  a  small  steam  engine. 

Mr.  John  Pipe  has  recently  presented  the  department 
with  a  dynamo  of  considerable  historical  interest. 


PRIME  MOVERS  AND  POWER  TRANSMISSION 


During  the  fourth  year,  a  portion  of  the  time  is 
devoted  to  the  study  of  Steam  Engines  and  Hydraulic 
Motors  of  various  types.  This  subject  is  given  by  lectures 
accompanied  by  laboratory  work.  Complete  tests  are  made 
of  engines  and  boilers,  and  of  some  type  of  water  wheel. 

In  Hydraulics,  especial  attention  is  given  to  the  flow 
of  water  in  pipes,  conduits  and  open  channels.  Measure- 
ments are  made  of  flow  of  water  over  weirs  and  through 
orifices,  and  of  the  flow  in  the  ditches  near  Golden,  by  a 
number  of  methods. 
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MECHANICS. 


This  course  occupies  three  hours  per  week  during  the 
entire  Junior  year.  It  includes  Statics,  Dynamics  and 
Mechanics  of  Materials.  In  the  development  of  formulae 
and  methods,  free  use  is  made  of  mathematical  ideas  and 
symbols.  A  knowledge  of  the  Differential  and  Integral 
Calculus  is  a  necessary  preliminary  to  the  study  of  this 
subject  as  here  pursued.  The  practical  applications  are, 
however,  kept  constantly  in  view,  and  approximate  methods 
are  introduced  whenever  they  can  be  shown  to  be  sufficiently 
exact  and  to  materially  simplify  the  results.  The  students 
are  encouraged  in  every  way  to  rely  upon  their  own  reason- 
ing powers,  and  to  guard  against  a  mere  copying  of  book 
or  class-room  processes.  They  are  taught  to  reason  from 
fundamental  principles  in  all  cases,  and  to  avoid  "rule  of 
thumb"  work. 

Mechanics  of  Materials  is  treated  simply  as  a  branch 
of  the  general  subject,  and  not  as  a  separate  study.  The 
principal  formulas  are  developed  from  a  consideration  of 
the  same  principles  which  form  the  basis  of  Statics. 

In  the  laboratory  each  student  makes  a  prescribed 
series  of  tests  on  wrought  iron,  steel,  cast  iron,  wood, 
building  stone  and  brick.  The  tests  on  wood  are  conducted 
by  the  methods  developed  in  the  work  of  the  United  States 
Bureau  of  Forestry,  and  tests  on  all  other  materials  by  the 
most  approved  methods  now  in  use.  For  this  work  the 
laboratory  is  supplied  with  a  Riehle  testing  machine  of 
one  hundred  thousand  pounds  capacity,  fitted  for  work  in 
tension,  compression  and  transverse  testing. 

The  text-book  used  for  the  class-room  work  is  Church's 
u  Mechanics  of  Engineering." 
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GRAPHICS. 

Two  hours  per  week  of  lecture  and  text-book  work, 
and  two  afternoons  per  week  of  drafting  are  given  to  this 
subject  during  the  second  term  of  the  Junior  year.  The 
properties  of  reciprocal  figures,  the  equilibrium  polygon 
and  the  frame  pencil  are  developed  and  illustrated  in  the 
class-room  and  applied  to  numerous  problems  by  the  stu- 
dent in  the  drafting  room.  Each  student  determines  the 
stresses  in  a  number  of  framed  structures  under  the  various 
loadings  to  which  they  are  subject.  Roof  trusses,  iron 
building  frames,  gallows  frames,  bridge  trusses,  trestle 
bents  and  cranes  are  among  the  structures  assigned  to 
members  of  the  class  for  analysis. 

Although  great  importance  is  attached  to  the  graphi- 
cal method,  the  analytic  determination  of  stresses  is  not 
neglected  and  at  least  one  frame  is  treated  by  both  meth- 
ods and  the  results  compared. 

The  effect  of  the  rigidity  of  certain  classes  of  frames 
upon  the  stresses  in  their  members  is  studied,  and  several 
methods  for  the  calculation  of  deflections  and  the  stresses 
in  redundant  members  are  developed. 

The  graphic  determination  of  bending  moments  in 
pins  subject  to  non-coplanar  forces  is  taken  up  both  in 
the  lecture  and  drafting  rooms. 

It  is  intended  that  this  course  and  the  one  in  "Me- 
chanics of  Materials"  shall  cover  all  the  ground  prepara- 
tory to  actual  structural  design  which  is  taken  up  in  the 
Senior  year. 
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THEORY  OF  CONSTRUCTION. 


In  this  course  the  principles  and  methods  developed  in 
the  study  of  Mechanics  and  of  Graphics  are  applied  to  the 
design  of  structures  of  various  kinds.  Among  these  are 
wooden  and  steel  roofs  and  buildings,  gallows  frames, 
trestles,  flumes,  masonry  arches,  dams,  retaining  walls, 
chimneys  and  foundations.  Standard  specifications  are 
discussed  in  detail  and  with  great  care,  and  those  theories 
which  are  incomplete  are  supplemented  by  accounts  of 
methods  adopted  in  existing  structures.  Records  of  fail- 
ures are  studied  and  the  causes  pointed  out  whenever  they 
can  be  ascertained.  The  limitations  put  upon  many  theo- 
retical results  by  labor  conditions  and  the  means  available 
for  executing  the  work  are  considered.  Economic  COnsid- 
erations  are  kept  constantly  in  view  and  students  are 
taught  that  least  costi$  the  first  essential.  However,  it  is 
not  forgotten  that  first  cost  is  not  the  only  cost  and  the 
question  of  durability  is  carefully  studied. 

Each  student  makes  several  designs  of  structures,  both 
framed  and  masonry,  and  executes  complete  working 
drawings,  bills  of  material  and  detailed  estimates  of  cost. 

These  lectures  and  two  afternoons  in  the  drafting  room 
each  week  of  the  first  term,  Senior  year,  are  given  to  this 
subject.  Baker's  "Masonry  Construction"  is  used  as  a 
text  during  a  portion  of  the  term.  For  the  remainder  of 
the  term  no  text-book  is  used,  but  Johnson's  "  Engineering 
Contracts  and  Specifications"  and  " Modern  Framed  Struc- 
tures" are  frequently  referred  to  as  supplements  to  the 
lecture  work. 
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SURVEYING. 


The  instruction  in  this  subject  is  both  theoretical  and 
practical,  the  aim  being  to  convey  to  the  mind  of  the 
student  a  broad  understanding  of  the  subject  and  its 
applications  in  the  professional  work  of  the  Mining  and 
Civil  Engineer.  As  a  means  to  this  end,  the  institution 
is  well  supplied  with  the  necessary  instruments  for  field 
practice.  Among  these  may  be  mentioned  one  complete 
mining  transit  with  side  telescope,  two  complete  mining 
transits  with  combination  top  telescope  and  solar  attach- 
ment, one  triangulation  transit,  three  complete  engineer's 
transits  with  solar  attachments,  four  engineer's  levels,  one 
needle  compass,  one  three-hundred-foot  steel  tape,  standard- 
ized, and  all  the  necessary  accompanying  apparatus  for 
field  and  office  use,  such  as  chains,  tapes,  stadia  boards, 
levels,  rods,  etc.-f- 

The  class  instruction  begins  with  adjustment  and  use 
of  the  transit,  and  the  principles  of  Land  Surveying,  the 
field  work  consisting  of  traverses,  and  various  problems 
designed  to  familiarize  the  student  with  the  actual  hand- 
ling of  the  transit  and  tapes,  and  to  illustrate  the  care 
necessary  to  secure  good  results.  The  problems  are  all 
plotted  and  handed  in,  and  accuracy  insisted  upon. 

The  use  and  adjustments  of  the  level  are  treated  in 
the  same  order  as  with  the  transit.  Simple  exercises  in 
differential  leveling  being  given  until  the  student  has  suffi- 
cient experience  to  enable  him  to  run  profile  lines,  and 


|The  surveying:  instruments  are  all  of  the  best  makes,  and 
additions  are  constantly  being  made.  Among  the  makers  may  be 
mentioned  Buff  &  Berger,  Heller  &  Brightley,  Gurley  &  Sons  and 
Troughton  &  Simms. 
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determine  from  them,  the  best  grade  for  street  and  sewer 
lines.  The  further  use  of  the  level  being  left  until  the 
subject  of  railroad  surveying  is  reached.  The  various  solar 
attachments  are  next  considered,  and  the  principles  on 
which  they  depend  thoroughly  explained.  At  the  same 
time  the  adjustment  of  some  form  of  the  attachment  being 
made  by  each  individual  as  indeed  are  all  the  instrumental 
adjustments.  In  this  connection,  the  "Direct  Solar  Ob- 
servation "  is  given  and  used  in  the  field.  This  subject 
is  regarded  as  of  fundamental  importance  for  nearly  all 
surveying  work  and  especially  is  this  true  of  claim  survey- 
ing for  patent,  to  which  great  attention  is  paid.  Each 
party  undertakes  the  complete  survey  of  a  mining  claim 
for  patent,  going  through  all  the  field  work  that  a  United 
States  Deputy  Mineral  Surveyor  would  have  to  do,  checking 
meridians,  determining  free  end  lines,  computing  areas 
and  intersections,  and  finally  making  a  preliminary  plat 
and  writing  up  field  notes  according  to  the  requirements 
of  the  Surveyor- General's  office.  The  lectures  given  on 
this  subject  enter  into  the  detail  in  which  it  is  involved 
and  touch  upon  the  mining  law  relating  to  surveyors  and 
the  patenting  of  mining  property.  The  general  theory 
and  practice  in  underground  survey  is  discussed,  especial 
attention  being  paid  to  the  instrumental  difficulties  and 
particular  problems  encountered.  Toward  the  end  of  the 
year  time  is  allowed  for  the  complete  survey  of  some  mine 
in  the  vicinity  and  the  making  of  the  accompanying  maps 
and  computations. 

In  Topographical  Surveying  each  class  makes- a  survey 
and  contour  map  of  some  favorable  place,  with  a  view  to 
locating  the  best  position  for  a  dam  or  reservoir  site,  or 
with  a  view  to  city  improvements. 

In  City  Surveying,  classes  are  instructed  in  the  laying 
out  of  cities  and  towns,  surveys  of  new  subdivisions,  street 
improvements,  giving  of  grades,  etc.,  together  with  such 
applications  of  each  in  the  field  as  time  will  allow. 
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In  Geodetic  Surveying,  classes  are  instructed  in  the 
outlines  of  that  subject,  the  different  kinds  of  triangula- 
tion,  description  of  the  United  States  Coast  Survey  base 
apparatus  and  the  establishment  of  stations  and  signals.  A 
base  line  is  measured  with  a  three-hundred-foot  steel  tape 
and  all  corrections  made  so  as  to  eliminate  errors  of  sao- 
and  pull.  On  this  rests  a  system  of  triangulation  of  the 
neighboring  peaks  and  all  angles  measured  and  adjusted, 
and  distances  computed. 

In  Kailroad  Surveying,  classes  are  instructed  in  the 
theory  of  curves  of  different  kinds,  running  of  levels  and 
the  measurement  of  earthwork.  Considerable  time  is 
devoted  in  the  field  to  a  projected  line  with  preliminary 
and  location  surveys,  topography,  cross -sectioning  and 
preliminary  and  final  estimates  of  earthwork. 

During  the  course  each  student  is  required  to  make  a 
determination  of  the  true  meridian  by  an  observation  on 
the  pole  star;  he  is  also  required  to  find  the  latitude  using 
transit  solar  attachment  or  sextant. 

The  liberal  time  scheduled,  coupled  with  the  fact  that 
our  winters  are  generally  mild  and  open  allows  very 
thorough  instruction  in  the  field  and  admits  class  instruc- 
tion and  the  field  work  devoted  to  the  same  subject  to 
occur  practically  at  the  same  time. 
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DRAUGHTING, 


It  is  the  object  in  this  department  to  first  give  a 
thorough  grounding  in  all  the  more  elementary  parts  of 
Mechanical  Drawing,  and  to  follow  this  with  their  appli- 
cation in  the  most  practical  way  possible  in  a  technical 
school. 


SOPHOMORE  DRAUGHTING  ROOM 


The  student  is  first  taught  the  proper  way  of  using 
his  instruments,  preparing  his  sheets,  etc.,  and  then  given 
the  simplest  of  geometrical  figures,  to  cultivate  some  skill 
in  their  use.  At  this  time  individual  instruction  is  given 
each  student. 

The  work  then  leads  into  the  more  difficult  elements 
of  drawing,  including  line  shading  and  tinting,  together 
with  lettering,  and  no  student  is  allowed  to  proceed  who 
cannot  neatly  execute  at  least  two  alphabets  in  free-hand. 
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Then  follows  all  the  more  difficult  work,  in  projec- 
tions and  intersections,  interspersed  with  representative 
practical  problems,  to  show  the  direct  application  to  actual 
work.  The  elements  of  all  the  methods  of  representing 
objects  upon  one  plane  including  true  perspective,  com- 
pletes the  purely  elementary  work. 

In  all  this  work,  as  in  the  more  advanced,  no  grades 
are  given.  Each  drawing  must  be  up  to  a  certain  standard, 
such  as  would  hold  in  any  well  regulated  drawing  office, 
before  being  accepted,  it  being  considered  that  under  these 
conditions  all  drawings  are  of  the  same  rank,  except  as  to 
artistic  effect,  which  is  not  considered  a  requisite  of  pure 
Mechanical  Drawing. 

The  advanced  drawing  is  all  of  a  practical^  nature. 
The  elements  which  have  been  thoroughly  mastered  in  the 
previous  years  are  here  combined,  and  none  but  the 
methods  used  in  the  best  American  drawing  offices  are 
followed. 

To  this  end,  the  drawing  rooms  have  been  equipped 
with  the  most  efficient  appliances.  The  Freshmen  have 
large,  rigid  drawing  tables,  with  ample  room  for  each 
individual,  and  the  advanced  classes  have  improved  indi- 
vidual tables,  adjustable  in  every  way,  the  light  beino- 
reflected  from  the  perfectly  white  walls,  giving  a  mild 
diffused  light,  much  preferred  to  strong  direct  light. 

The  blue-print  room  is  modern  and  complete  in  every 
way,  and  students  are  taught  to  make  prints  either  from 
tracings  or  direct  from  the  bond  papers  now  so  much  used 
in  many  offices. 

The  work  by  years  is  as  follows: 

FRESHMAN   YEAR. 

Use  of  drawing  instruments,  mounting  sheets,  etc. 
This  includes  the  proper  selection  of  instruments,  testing 
and  care  of  pen  points,  and  like  details,  all  of  great 
importance  to  the  beginner.     Plain  geometrical  problems, 
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simple  projections  and  intersections;  plans,  elevations  and 
sections,  exercises  in  lettering,  both  free-hand  and  with 
the  instruments;  line  shading,  tinting  and  shading  with 
tints;  with  applications  of  each  as  in  working  drawings. 
The  working  of  problems,  as  given  in  Church's  Descriptive 
Geometry,  including  a  large  number  of  exercises  relating 
to  the  first  seventeen  problems  as  there  given;  problems 
in  intersections,  including  the  intersections  of  planes  with 
cylinders,  planes  and  cones,  planes  and  surfaces  of  revolu- 
tion; surfaces  of  revolution  with  surfaces  of  revolution, 
etc.;  exercises  in  shades  and  shadows. 

SOPHOMORE    YEAR. 

At  the  beginning  of  this  year  the  study  of  Elementary 
Mechanism  is  taken  up  in  the  class-room  and  continues 
throughout  the  year.  A  part  of  the  first  term  is  used  on 
the  study  of  Isometric  projection  and  true  perspective. 

Several  sheets  of  drawing  follow,  involving  the  con- 
tinual use  of  the  principles  of  Descriptive  Geometry  in  the 
representation  of  actual  machine  parts. 

The  rest  of  the  year  is  given  over  to  problems  in 
Mechanism.  This  includes  the  laying  out  of  lobed  wheels, 
spur  wheels,  beveled  wheels,  sprocket  wheels,  cams,  special 
motions  with  link  work,  etc. 

Blue  printing  is  explained  at  the  beginning  of  the  year, 
and  the  student  becomes  practiced  in  the  process  by  making 
prints  of  his  own  work  from  time  to  time. 

Special  pains  are  taken  all  through  this  year  to  get 
the  student  in  the  way  of  making  good  working  drawings 
according  to  the  best  American  practices. 

JUNIOR  YEAR. 

The  study  of  Machine  Design  is  taken  up  in  the  class- 
room at  the  beginning  of  this  year  and  continues  through 
the    first    term.      The    drawing  for    this    term    is   all    in 
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connection  with  this  study,  and  includes  the  designing  of 
such  parts  of  machines  as  follows:  bolts  and  nuts;  keys 
and  cotters;  pipes  and  pipe  joints;  shafting  and  shaft 
couplings;  journals  and  journal  bearings;  arms,  hubs  and 
rims  of  gear  wheels,  belt  wheels,  sheave  wheels,  etc.  Rivets 
and  riveted  joints;  horse  power  of  belts  and  gearing, 
brackets  and  pillow  blocks,  with  other  devices,  are  all 
explained  and  drawn. 

SENIOR  YEAR. 

The  Draughting  of  this  year  is  distributed  among  the 
several  departments  of  Metallurgy,  Engineering  and  Elec- 
trics. Designs  assigned  according  to  the  special  work  of 
the  student,  are  executed  of  metallurgical  plants,  masonry 
work  and  bridges,  and  of  electrical  machinery.  The 
draughting  of  this  year,  in  short,  is  not  intended  as  in- 
struction in  draughting,  but  as  applied  work. 
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FIELD  TRIPS. 


An  important  part  of  the  work  of  the  institution  con- 
sists in  visiting  mines,  smelters,  power  plants  and  other 
works,  where  the  process  lectured  upon  may-  be  seen  in 
actual  operation. 

Trips  of  this  description  have  been  made  in  past  years 
to  Aspen,  Leadville,  Central  and  Idaho  Springs,  in  Colo- 
rado, and  to  the  Michigan  copper  and  iron  mines  (Sum- 
mer of  1893). 

In  the  line  of  Coal  Mining  and  Economic  Geology, 
excursions  have  been  made  to  El  Moro  and  Trinidad, 
Canon  City  and  the  local  mines  (near  Golden). 

Metallurgical  trips  to  the  smelters  at  Denver  and 
vicinity  are  quite  frequent,  while  Pueblo  and  Leadville 
have  also  been  included  in  longer  trips. 

The  trip  of  1896,  lasting  a  fortnight,  included  Mani- 
tou  (geology);  Pueblo  (steel  works,  smelters);  Florence 
(oil);  Canon  City  (coal  mining)  and  Leadville  (mines  and 
reduction  works). 

The  trip  of  1897  is  described  on  page  39. 

Geological  excursions  have  been  frequent,  and  although 
chiefly  confined  to  a  radius  of  ten  miles  from  Golden,  have 
been  extended  to  Boulder  County,  to  the  Pike's  Peak 
region,  and  to  the  southern  portion  of  the  State. 

On  these  trips,  low7  traveling  rates  are  secured  for  the 
students,  and,  as  presenting  practical  advantages  too  great 
to  need  any  arguments  in  their  favor,  they  have  recently 
been  made  part  of  the  obligatory  work  of  the  course. 
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LIBRARY. 

The  Library  contains  nearly  five  thousand  volumes, 
mostly  standard  scientific  and  technical  works,  though 
history  and  travels  are  not  neglected.  Its  cost  per  volume, 
as  must  be  the  case  with  scientific  works,  has  been  large. 

Complete  sets  of  the  transactions  of  the  institute  of 
mining  engineers,  civil  engineers,  association  of  engineer- 
ing societies,  journals  of  chemistry,  electricity  and  metal- 
lurgy, and  technical  cyclopedias  in  various  lines,  are 
among  the  recent  additions. 

The  shelf  and  catalogue  arrangements  are  upon  the 
Dewey  decimal  system.  Pamphlets  are  separately  placed 
in  special  drawers,  also  under  classification. 

Students  have  free  access  to  the  library  at  all  hours, 
whether  for  use  as  a  reading  room,  or  to  select  books  for 
borrowing. 

The  authorities  of  the  institution  desire  to  acknowledge 
the  generosity  of  Capt.  Edw.  L.  JBerthoud,  formerly  a  trus- 
tee of  the  school,  in  presenting  a  number  of  valuable  works. 


APPARATUS  AND  MACHINERY. 


The  scientific  apparatus  in  the  various  departments 
can  hardly  be  named  in  detail  in  the  catalogue.  Reference 
should  be  made  to  the  headings,  "  Departments  of  Instruc- 
tion," under  which  some  description  will  be  found.  The 
estimate  for  the  year  1897  on  value  of  apparatus  and 
machinery  is  $36,000,  which  figure  is  exclusive  of  all 
furniture,  fittings,  desks,  cases  or  ordinary  school  appliances. 
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BUILDINGS. 


(i).     BUILDING    OF  i88o-'82. 

The  combined  building,  1880-'82,  has  the  main 
dimensions  of  100x70  feet,  two  stories,  and  basement 
extending  under  most  of  the  space. 

The  Riehle  testing  machine  (see  "Mechanics"), 
stands  in  the  south  basement,  and  is  run  by  electric  motor. 

One  of  the  two  rooms  for  furnace  assaying  is  also  in 
this  basement,  which  contains  besides,  rooms  for  testing  of 
material  and  for  the  storage  of  laboratory  supplies. 

The  main  floor  is  wholly  occupied  by  chemical  labor- 
atories, assay  rooms,  balance  rooms,  and  rooms  for  the 
storage  and  issue  of  apparatus.     (See  "Chemistry.") 

The  second  floor  contains  the  lecture  room  for  mathe- 
matics (excepting  Freshman  year).  This  room  is  at  the 
north  end  of  the  building;,  dimensions  21x44  feet.  The 
lecture  room  for  general  chemistry  (35x35)  is  next  in 
order,  having  an  annexed  room  for  apparatus. 

Special  laboratories  (50x25)  are  also  upon  this  floor, 
the  remainder  of  whose  space  is  occupied  by  several  small 
rooms  for  balances  and  apparatus  of  various  kinds. 

(2).     BUILDING    OF   1890. 

This  building  is  connected  with  that  of  1882  by 
passages  on  every  floor.  Its  length  is  one  hundred  feet; 
its  width  from  fifty-seven  to  sixty-eight  feet.  Its  base- 
ment contains  the  gymnasium  (q.  v.)  lavatories,  shower 
bath,  work- shop,  steam -heating,  boiler  and  gas  apparatus. 

The  first  floor  contains  the  offices  of  the  Registrar, 
library  and  reading  room  on  one  side  of  the  main  hall. 
The  space  on  the  other  side  (65x40),  is  occupied  by  the 
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department  of  geology  and  mineralogy.     It  is  divided  into 


two  rooms,  one  for  the  museum,  the  other  is  the  worldlier 
department  and  lecture  room,  containing  all  the  collections 
used  for  instruction  in  geology,  mineralogy,  lithology  and 
blow-piping. 

The  second  floor  is  divided  into:  (1.)  Lecture  room 
for  metallurgy  and  mining,  containing  also  the  collections 
and  models  for  this  department,  and  the  arc  lantern  for 
exhibition  of  the  numerous  slides  which  have  been  prepared 
of  working  draughts  for  these  courses.  (2.)  Lecture 
room  for  mathematics,  chiefly  devoted  to  Freshman  work. 
(3.)  Lecture  room  for  engineering  classes.  (4.)  Lecture 
room,  used  by  various  classes.  (5.)  Office  rooms  for 
Professors. 

The  fourth  floor  is  entirely  occupied  by  the  Freshman 
Draughting  room,  and  Professor's  office.  The  space  is  four 
thousand  square  feet.  This  fine  room  is  lighted  partly  by 
windows,  but  largely  by  sky- lights,  and  is  fitted  up  with 

conveniences   for  stretching  and   washino-   drawings,   and 

©  ©  ©  ' 

other  appliances.  It  will  accommodate  over  one  hundred 
and  twenty  students. 

This  building  stands  upon  ground  overlooking  the 
town,  and  presents  a  handsome  appearance.  It  was  first 
occupied  at  the  opening  of  the  fall  term  of  1890. 

(3).      BUILDING   OF    1894  (HALL  OF  ENGINEERING). 

The  completion  of  Engineering  Hall  has  placed  the 
department  of  Physics  and  Electrical  Engineering  on  a  new 
footing.  The  space  in  the  old  quarters  was  entirely  inade- 
quate for  a  department  of  so  much  importance  to  a  state  in 
which  electric  power  is  so  widely  used  in  mining  operations. 

Engineering  Hall  is  a  three- story  brick  and  stone 
structure,  fifty  by  seventy-five  feet.  The  lower  floors  are 
devoted  to  Physics  and  Electricity,  while  the  upper  floor 
contains   two  large  draughting  rooms,   a  blue-print  room 

and  a  room  containing  the  school's  collection  of  drawings, 

©  ©  ■ 
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tracings  and  blue  prints,  which  is  also  used  as  a  study  by 
the  instructor  in  drawing-. 

The  second  floor  is  devoted  to  Physics  and  to  ele- 
mentary work  in  Electricity  and  Magnetism.  The  lecture 
room,  furnished  with  raised  seats,  will  accommodate  about 
seventy  students.  For  experiments  in  light,  the  room  can 
be  quickly  darkened.  The  photometer  room  is  fitted  for 
experiments  in  light  and  the  measurement  of  arc  and 
incandescent  lamps.  The  room  devoted  to  laboratory  work 
in  Physics  and  Elementary  Electrical  Measurements  is 
well  lighted  and  fitted  with  slate  shelves  and  heavy  tables. 
The  balances,  placed  on  separate  slate  shelves  supported 
from  the  walls  of  the  building,  are  in  another  room,  con- 
nected with  the  main  laboratory.  Gas,  air,  water  and 
electricity  are  supplied  at  various  points  in  the  laboratory. 

The  south  half  of  the  lower  floor  is  divided  into  two 
rooms,  the  larger  containing  the  fifty  horse-power,  high- 
speed engine,  the  dynamos  and  motors  for  testing  purposes. 
All  wires  run  from  this  room  to  the  smaller,  which 
contains  the  slate  switch  board,  the  measuring;  instruments 
for  testing  work,  and  the  large  resistance  coil.  A  small 
workshop  connects  with  the  dynamo  room.  The  battery 
room,  floored  with  tiles,  contains  the  sixty-cell  accumulator 
and  various  primary  batteries.  Three  light  rooms  fur- 
nished with  piers,  on  the  north  side  of  the  building,  are 
devoted  to  advanced  work  in  Electrical  Measurements. 
Yery  little  iron  is  used  in  the  construction  of  the  lower 
portion  of  the  building,  so  that  all  the  rooms  are  well 
adapted  for  electrical  measurements. 

The  building  is  heated  by  the  Sturtevant  system. 
The  boiler  house  contains  the  Sturtevant  engine  and  fan, 
eighty-horse  power  boiler,  feed  pumps,  heater,  etc. 

P.  S.  Poeschlaub,  of  Denver,  was  the  architect  of  the 
buildings  of  1890  and  of  1894. 

The  total  floor  space  in  the  three  buildings  is  over 
forty-five  thousand  square  feet. 
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GROUNDS. 

The  tenth  General  Assembly  gave  $5,000  for  improve- 
ment of  the  grounds,  the  City  of  Golden  permitting  the  ab- 
sorbtion  of  the  street  formerly  dividing  Engineering  Hall 
from  the  other  buildings.  Stone  walks,  terraces  and  grass 
plats  now  give  to  the  entire  premises  a  finish  long  lacking. 

A  final  readjustment  of  the  space  in  the  buildings  of 
1880,  1882,  and  1890,  effected  in  the  fall  of  1897,  allows 
the  utilization  of  all  the  space  hitherto  unavailable. 

The  site,  well  above  the  main  part  of  the  town,  is 
admirable  both  for  scenic  and  sanitary  environment. 


GOLDEN   HIGH   SCHOOL. 


The  courses  in  the  Golden  High  School  (Prof.  Wm. 
Triplett,  Principal),  are  those  recommended  by  the  Colo- 
rado State  Teachers'  Association.  They  have  been  adopted 
in  all  the  higher  institutions  of  learning  in  the  State, 
having  preparatory  departments. 

Pupils  in  the  High  School  may  pursue  such  studies 
as  they  are  prepared  to  take,  but  fifteen  units  of  study  in- 
cluding History  and  English  (4),  Algebra  (1-|)  and  Ge- 
ometry (1-J)  are  required  for  graduation. 

By  "Unit  of  Study"  is  meant  a  year's  work  on  any 
branch,  five  recitations  per  week  for  thirty-six  weeks. 

In  addition  to  the  topics  named  above,  Physiography, 
Biology,  Trigonometry,  Latin  and  German  form  parts  of 
the  course. 

The  entire  upper  floor  of  an  eight-room  building  is 
used  by  the  High  School.  This  school  offers  ample  oppor- 
tunity for  preparation  to  those  wishing  to  enter  the  State 
School  of  Mines. 
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THE  SCIENTIFIC  SOCIETY. 


In  connection  with  the  school  is  the  organization 
known  as  the  "Technical  and  Scientific  Society  of  the  Colo- 
rado School  of  Mines,"  composed  of  active  members  from 
the  Senior  and  Junior  classes,  the  Faculty  and  the  Alumni 
of  the  School.  Sophomores  and  Freshmen  are  associate 
members. 

The  object  of  the  society  is  the  presentation  and  dis- 
cussion of  papers  on  technical  and  engineering  subjects,  so 
that  the  special  knowledge  of  one  member  may  be  shared 
by  all.  A  secondary  object  is  the  benefit  to  be  derived 
from  addressing  a  public  assembly,  giving  the  members  a 
confidence  in  themselves  which  may  be  of  valne  to  them  in 
their  careers. 

A  salient  feature  of  the  society  is  the  delivery  of 
lectures,  from  time  to  time,  by  professional  men  and 
members  of  the  Alumni,  who  have  had  practical  experi- 
ence in  their  several  branches  of  engineering. 

Officers  are  elected  each  year  from  the  Senior  class. 

The  programmes  are  prepared  by  an  appointed  com- 
mittee selected  from  the  Senior  and  Junior  classes.  The 
meetings  are  held  monthly  in  the  school  building. 

Officers  for  the  year  1897-'98  are  as  follows: 

President Malvern  K.  Valentine,  (1898). 

Vice  President Oscar  A.  Lampe,  (1898). 

Secretary Frank  H.  Jones,  (1898). 

Treasurer Fred.  Johnston,  (1898). 

Corresponding  Secretary Prof.  H.  van  F.  Furman. 
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ALUMNI   ASSOCIATION 


The  Association  of  the  Alumni  of  the  Colorado  State 
School  of  Mines  holds  its  annual  meeting  and  banquet  on 
the  day  following  the  commencement  exercises,  unless 
otherwise  provided  by  the  executive  committee. 

All  graduates  holding  degrees  are  eligible  to  member- 
ship, and  are  invited  to  the  annual  meeting  and  banquet. 

The  aim  of  the  Association  is  to  promote  acquaintance 
and  friendship  among  the  graduates,  to  encourage  them 
in  aiding  each  other,  and  to  make  an  organized  effort  to 
elevate  and  uphold  the  reputation  and  standard  of  the 
Alma  Mater. 

The  officers  of  the  Association  for  the  year  ending 
June  11th,  1898,  are  as  follows: 

President Edward  E.  Kowe,    (1895). 

1st  Vice  President George  M.  Post,      (1894). 

2d  Vice  President W.  H.  Paul,  (1896). 

Secretary  and  Treasurer Robert  S.  Stockton,  (1895). 

Members  of  the  Executive       j  Geo.  W.  Schneider,  (1894). 

Committee j  John  Gross,  (1897). 
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DIRECTORY  OF  Gf 

UDUATES. 

OCCUPATION. 

NAME  AND  ADDRESS.              1882. 

Middleton,  Wm.  B __. 

..Mining  Engineer. 

Denver,  Colorado. 

1883. 

Wiley,  Wm.  H 

Idaho  Springs,  Colorado. 

..Mining  Engineer. 

1886. 

van  Diest,  Edmond  C 

San  Luis,  Costilla  County,  Colorado. 

-Superintendent,    Max- 
well Land  Grant. 

Gehrmann,  Charles  A 

-Superintendent,    Stan- 

Idaho Springs,  Colorado. 

ley  Consolidated 

1888. 

Mining  Company. 

Ambrosius,  Carl  E. 

-Mining  Engineer. 

Guanacevi,  Durango,  Mexico. 

*Flovd,  John  A. 

J   ' 

Kingman ,  Jerry 

Los  Angeles,  California. 

.-Chemist. 

*Lorah,  Bela  I. 

1889. 
Bellam,  Henry  L 

.Chemist,    Anaconda 

Anaconda,  Montana. 

Mining  Company. 

Craigue,  Wm.  H 

.Mining  Engineer. 

Colorado  Springs,  Colorado. 

*Wertheim-  Salomon  son,  F.  M.  G. 

A 

*  Deceased. 
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NAME  AND  ADDRESS.  1890.  OCCUPATION. 

Comstock,  Chas.  W Professor    of    Mining 

ithaca,  New  York.  Engineering,    Colo- 

School  of  Mines. 
1891. 

Johnson,  Edw.  W Chemist,    Colorado 

Pueblo,  Colorado.  Smelting  Company. 

Smith,  Charles  D. Metallurgist,   P  h  i  1  a- 

Puebio,  Colorado.  delphia  Smelter. 

1892. 
Aller,  Frank  B. Chemist, Perth  Amboy 

Perth  Amboy,  N.  J.  Keduction  Co. 

Brown,  Norton  H Surveyor. 

Golden,  Colorado. 


Budrow,  ¥m.  B. T Chemist,  La  Gran  F 


un- 


Agoas  Calientcs,  Mexico.  dicion 

Cole,  Burt Engineer. 

Los  Angeles,  California. 


Hindry,  Willis  E. 

Delamar,  Nevada. 


Kimball,  George  K.,  Jr. Mine    Superintendent, 

Idaho  Springs,  Colorado.  Calumet  G.  M.  and 

M.  Company. 
Kimball,  Jos.  S. 

Russell  Gulch,  Colorado. 

Lewis,  Wm.  B Manager,  Denver  Sul- 

Denver,  Colorado.  phite  Fibre  Co. 

McMahon,  Charles  H Mine  Superintendent. 

Sierra  Mojada,  Coahuila,  Mexico. 
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NAME  AND  ADDRESS.  1893.  OCCUPATION. 

Collins,  Phillip  M Dewey    Bros.,    Samp- 
Georgetown,  Colorado.  linx?  W^rks 

Hawley,  K.  Howard Chemist,  Philadelphia 

Pueblo,  Colorado.  Smelter 

Jewell,  Gilbert  E. Metallurgist. 

Chartres  Towers,  Queensland,  Australia. 

Milliken,  Wm.  B Manager,  Turner  Mill. 

Cripple  Creek,  Colorado. 

Osborne,  Arthur  H Chemist. 

Irvington-on-Hudson,  New  York. 

Stephens,  Wallace  A Metallurgist. 

Denver,  Colorado. 

1894. 
Atkins,  Horace  H Omaha   and    Grant 

Denver.  Colorado.  Smelting  Co. 

Bowie,  James  W Mine    Superintendent, 

Gallup,  New  Mexico.  Caledonia  Coal  Co. 

Post,  George  M Student   Law  Depart  - 

Denver,  Colorado.  merit,  Denver   Univ. 

Saint  Dizier,  Julius  L. 

Monterey,  Mexico. 

Schneider,  George  W. Mine  Surveyor. 

Pine  Creek,  Colorado. 

Wheeler,  Charles  E. 

1895. 
Arthur,  Edward  P. Surveyor,  IT.  S.  Dept. 

Cripple  Creek,  Colorado. 

Davis,  Carl  P. Mining    Superintend  - 

Butte,  Montana.  ent?  Boston  and  Mon  - 

tana  Copper  Co. 


COLORADO  STATE  SCHOOL   OF  MINES.  81 


NAME  AND  ADDRESS.  1895.  OCCUPATION. 

Dockery,  Love  Atkins Mining. 

St.  Eulalia,  Chihuahua,  Mexico. 

Durell,  Charles  T. Mine  Surveyor,  Porges 

Krugersdorp,  s.  a.  e.,  Africa.  Randfontein  Mining 

and  Milling  Co. 
Eaton,  Albert  L Assayer. 

Leadville,  Colorado. 

Eye,  Clyde  M. Assayer,    Silver    Lake 

Arastra,  San  Juan  County,  Colorado.  Mining*  Co 

Field,  Fred.  M. __  .Metallurgist,    (Cyan- 

Virginia  City,  Montana.  ideV 

Gray,  Latimer  D Electrician,    Golden 

Gdden,  Colorado.  Illuminatino-    Com- 

o 

pany. 
Hartzell,  Lester  J 

Butte,  Montana. 

Kennedy,  George  A. Surveyor  and  Assayer. 

Silverton,  Colorado. 

Limbach,  Edmund  C. Surveyor. 

Victor,  Colorado. 

Maxwell,  Fred.  A.  G. _ -Metallurgist,  Porges 

Krugersdorp,  s.  a.  r  ,  Africa.  Kandfoiitein  Mining; 

and  Milling  Co. 
Merryman,  Herbert  E Assayer. 


r> 


Denver,  Colorado. 

Parker,  James  H Mine  Superintendent. 

White  Oaks,  New  Mexico. 

Rowe,  Edward  E Superintendent,  J.  B. 

Golden,  Colorado.  and       yfm%      Church 

Brick  Company. 
Shetler,  Waver ly Mine  Surveyor. 

Sierra  Mojada,  Coahuila,  Mexico. 


82  COLORADO  STATE   SCHOOL   OF  MINES. 

NAME  AND  ADDRESS.  1895.  OCCUPATION. 

Skinner,  Lewis  B. Chemist,    Anaconda 

Anaconda,  Montana.  Company. 

Stannard,  Burt  C. Chemist,  Puget  Sound 

Everett,  Washington.  Reduction   Co. 

Stockton,  Robert  S. Assistant  Professor  of 

Golden.  Colorado.  Mathematics,     Colo. 

School  of  Mines. 

Suhr,  Otto  B Engineer,  Tell u ride 

Provo  City,  Utah.  Power  Transmission 

Company. 
Titsworth,  Frederick  S. Metallurgist,   Anacon- 

Anaconda,  Montana.  da  Copper  Company. 

Wallace,  Louis  P. Copper   Reduction 

Morenci,  Arizona.  Company. 

Young,  Frank  B Assistant  Superintend - 

15  Masonic  Temple,  Denver,  Colorado.  en£     Minino\ 

1896. 
Atkinson,  Walter  J Civil  Engineer. 

Chicago,  Illinois. 

Barensheer,  Wm.  J. 

Denver,  Colorado. 

Barnes,  Corrin Ass't  Professor  Chem- 

Goiden,  Colorado.  istry,  Colorado  State 

School  of  Mines. 
Beeler,  Henry  C. Cambria  Mining  Com- 

Cambria,  Wyoming.  pany. 

Dwelle,  Jesse  E Chemist,  Colliery  En- 

Scranton,  Pennsylvania.  gineer  Company. 

Griswold,  George  G. Chemist,  Philadelphia 

Pueblo,  Colorado.  Smelter. 

Hoyt,  George  F. 

El  Modena,  California. 


COLORADO   STATE   SCHOOL    OF  MINES.  83 


NAME  AND  ADDRESS.  1896.  OCCUPATION. 

Maynard,  Ilea  E. Mining     Superintend  - 

Bumblebee,  Arizona.  ent. 

Mitchell,  George  B Civil  Engineer. 

Cramp*s  Ship  Building  Yards,  Philadelphia. 

Milliken,  John  T.   Chemist,  Turner  Cya- 

Cripple  Creek,  Colorado.  nide  Mill. 

Nance,  Win.  H 

Denver,  Colorado. 

Newman,  fin.  E. Chemist,  La  Gran  Fun- 

Aguas  Calientes,  Mexico.  dicion. 

Paul,  Wm.  H. Assayer,  Standard  As- 

Central  City,  Colorado.  g^y  Office. 

Strout,  Fred.  McL Assayer. 

Ouray,  Colorado. 

1897. 
Buck,  Arthur  H 

White  Oaks,  New  Mexico. 

Bussey,  Edwin  E Assayer. 

Eldora,  Colorado. 

Canning,  Herbert  A. Mining. 

Aspen,  Colorado. 

Cohen,  Louis Bimetallic  Smelter. 

Leadville,  Colorado. 

Draper,  Marshall  D 

Denver,  Colorado. 

Febles,  John  C. Chemist,      Colorado 

Pueblo,  Colorado.  Smelter. 

Gross,  John Engineer,   Kilton   Ore 

Florence,  Colorado.  Purchasing  Co. 

Hazard,  W.  J. Instructor   in   Physics 

Golden,  Colorado.  an(j  Drawing. 
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NAME  AND  ADDRESS.  1897.  OCCUPATION. 

Jarvis,  R.  P Bimetallic  Smelter. 

Leadville,  Colorado. 

Kelley,W.  A 

Denver,  Colorado. 

Lerchen,  F.  H. 

Denver,  Colorado. 

Logue,  N.  W Student,   State   School 

Golden,  Colorado.  of    Mines. 

McLeod,  J.  Norman Assay er,    Silver    Pick 

Wilson,  Colorado.  Mine,    Mt.    Wilson 

G.  and  S.  M.  Co. 
MacGregor,  George  H 

Estes  Park,  Colorado. 

Nelson,  H.  E Draughtsman,    F.    M. 

Denver,  Colorado.  Davis  Mfp*.   Co. 

o 

Nye,  Robert 

Telluride,  Colorado. 

Powell,  Geo.  F. Assayer. 

Summitville,  Colorado. 

Roller,  Arthur  II . Assayer. 

Monte  Cristo,  Washington. 

Starbird,  II.  B Mining. 

Central  City,  Colorado. 

Warnecke,  Carl  M. Electrician. 

Denver,  Colorado. 

Weed,  Floyd Chemist,  Metallic  Ex- 

Cyanide,  Colorado.  traction  Company. 

Woods,  Thomas  H 

Denver,  Colorado. 

Schumann,  Enrique  A 

Germany. 


Alumni  will  confer  a  favor  by  notifying  Prof.  Stockton  of  errors 
or  omissions  in  the  above  directory,  which  is  known  to  be  incomplete. 
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GYMNASIUM 


The  Gymnasium  is  the  most  spacious  and  the  best 
equipped  of  any  college  or  school  gymnasium  in  the  State, 
and  is  a  valuable  adjunct  to  the  school  equipment.  It  is 
in  the  basement  of  the  building  of  1890,  its  floor  (65x40) 
admitting  drill  exercise  with  ample  space  for  apparatus, 
while  its  height  of  twenty  feet  allows  the  use  of  swinging 
appliances  and  perfect  ventilation.  Around  the  walls  are 
pulling  weights  of  every  description,  while  among  the 
other  instruments  are  swinging  ring,  parallel  bars,  horse 
buck,  quarter  circle,  "cage"  with  apparatus  for  develop- 
ment of  every  set  of  muscles,  ladders,  spring  board,  com- 
plete sets  of  clubs  and  dumb-bells  and  many  others. 

The  Gymnasium  is  open  every  school  afternoon,  also 
for  systematic  class-work  and  "free  exercise"  three  even- 
ings of  each  week.  Instruction  is  given  in  gymnastic  ex- 
ercises on  those  evenings.  Shower  baths  (hot  or  cold) 
adjoin  the  gymnasium.  Each  student  pays  a  fee  of  one 
dollar  a  term  for  the  use  of  gymnasium  and  deposits  one 
dollar  for  his  locker  key,  the  latter  being  returnable.  The 
gymnasium  fee  is  used  exclusively  for  repairs  and  renewals 
of  gymnastic  apparatus. 

The  Gymnasium  is  managed  by  the  "  School  of  Mines 
Athletic  Association,"  composed  of  officers  and  students  of 
the  institution.  The  Directors  of  this  Association  are  re- 
sponsible to  the  school  for  the  maintenance  of  order  and 
care  of  apparatus. 
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TEXT  BOOKS. 


Richter's  Inorganic  Chemistry. 
Prescott  and  Johnson's  Qualitative  Analysis. 
Cairns'  Quantitative  Analysis. 
Furman's  Manual  of  Assaying. 
Wentworth's  Higher  Algebra. 
Chauvenet's  Geometry,  Byerly's  Edition. 
Chauvenet's  Trigonometry. 
DeVolson  Wood's  Analytical  Geometry. 
Osborne's  Calculus. 

Stahl  and  Woods'  Elementary  Mechanism. 
Low  and  Bevis'  Machine  Drawing  and  Design. 
Grant's  Gear  Wheels. 
Church's  Descriptive  Geometry. 
Morris'  Geometrical  Drawing. 
Carhart's  University  Physics. 
Stewart  and  Gee's  Practical  Physics. 
Balfour  Stewart's  Principles  of  Heat. 
Thompson's  Dynamo  Electric  Machinery. 
Thompson's  Electricity  and  Magnetism. 
Bedell  and  Crehore's  Alternating  Currents. 
Fleming's  Alternate  Current  Transformer. 
Thompson's  Polyphase  Electric  Currents. 
Holmes'  Steam  Engine. 

Johnson's  Engineering  Contracts  and  Specifications. 
Nichol's  Water  Supply. 
Wilson's  Manuel  of  Irrigation  Engineering. 
Johnson's  Surveying. 
Godwin's  Field  Book. 
Merriman's  Hydraulics. 
Church's  Mechanics  of  Engineering. 
Green's  Roof  and  Bridge  Trusses. 
Baker's  Masonry  Construction. 

Johnson's  Theory  and  Practice  of  Framed  Structures. 
Hughes'  Coal  Mining. 
Austen's  Introduction  to  Metallurgy. 
Peters'  Copper  Smelting. 
Eissler's  Metallurgy  of  Silver. 
Rose's  Metallurgy  of  Gold. 
Hofman's  Metallurgy  of  Lead. 
Le  Conte's  Geology. 
Kemp's  Handbook  of  Rocks. 

Moses'  and  Parsons'  Mineralogy,  Crystallography  and   Blow- 
pipe Analysis. 
Patton's  Lecture  Notes  on  Crystallography. 
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CALENDAR. 


i  898-99, 


First  Term  Begins     Sept.  12,  1898,     Ends  Feb.    1,  1899. 

(Christmas  Holidays,  Dec.  22-Jan.  2,  inclusive.) 

Second  Term  Begins  Feb.     6,  1899,     Ends  June  7,  1899. 

Commencement,  June  8,  1899. 


1  899-  1  900. 


EXAMINATIONS    FOR    ADMISSION. 

June  12,  13,  1899.  Sept.  7,  8,  9,  1899. 

First  Term  Begins     Sept.  11,  1899,     Ends  Jan.   31,  1900. 

(Christmas  Holidays,  Dec.  23- Jan.  2,  inclusive.) 

Second  Term  Begins  Feb.     5,  1900,     Ends  June    6,  1900. 

Commencement,  June  7,  1900. 
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COLORADO  STATE  SCHOOL   OF  MINES. 


BOARD    OF    TRUSTEES, 


F.  Steinhauer, 

Denver,     - 

Arapahoe  County 

Jas.  T.  Smith, 

Denver, 

Arapahoe  County 

J.  P.  Kelly, 

Golden, 

Jefferson  County 

Frank  Bulkley,    - 

Aspen, 

Pitkin  County. 

Tingley  S.  Wood,  - 

Leadville, 

Lake  County. 

OFFICERS    OF    THE    BOARD 


President, 

/Secretary, 

Treasurer, 


F.  Steinhauer. 
Jas.  T.  Smith. 
J.  W.  Ritbey. 
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FACULTY. 

Regis  Chauvenet,  A.  M.,  B.  S.,  President, 
Professor  of  Chemistry. 

Paul  Meyer,  Ph.  D., 

Professor  of  Mathematics. 

Louis  Clarence  Hill,  C.  E.,  E.  E., 

Professor  of  Physics  and  Electrical  Engineering. 

Horace  Bushnell  Patton,  Ph.  D., 

Professor  of  Geology  and  Mineralogy. 

Arthur  Ransley  Curtis,  B.  S., 

Professor  of  Descriptive  Geometry  and  Draughting. 

Charles  Worthington  Comstock,  E.M.,  M.C.E.,  Ph.D., 

Professor  of  Mining  Engineering. 


James  Cole  Roberts,  Ph.  B., 

Professor  of  Metallurgy  and  Assaying, 
Director  of  Chemical  Laboratories. 


Robert  Summers  Stockton,  E.  M., 

Assistant  Professor  Mathematics  and  Surveying. 
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William  Jonathan  Hazard,  E.  E., 

Instructor  in  Physics  and  Draughting. 

Lewis  Bailey  Skinner,  B.  S., 

Instructor  in  Chemical  Laboratory. 


John  S.  Mosby,  Jr., 

Lecturer  on  Mining  Law. 


Elbridge  Graves  Moody, 
Registrar  and  Librarian. 


William  George  Duval, 
Curator  of  Apparatus. 


COMMITTEE  ON   STANDING  AND  CONDITIONS. 
Professors  Hill,  Comstock,  Stockton. 


COMMITTEE  ON   ATHLETICS. 
Professors  Chauvenet,  Patton,  Stockton. 


Wm.  H.  Bennett,  Janitor. 
Arthur  B.  Tripp,  Engineer. 
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STUDENTS,    .898-99, 


SENIORS. 


Adami,  Charles   J Helena,  Montana. 

Bruce,  Stuart  S Cripple  Creek,  Colorado. 

Cramer,  Curtis  P Sedalia,  Colorado. 

Davis,  Gilbert  L. Denver,  Colorado. 

Grant,  Lester  S. Manitou,  Colorado. 

Hodgson,  Arthur  E Aspen,  Colorado. 

Johnson,  Gilbert,  Jr. Denver,  Colorado. 

Kelley,  Fred.  G. Grand  Island,  Nebraska. 

Muir,  David Eock  Springs,         Wyoming. 

Eising,  Arthur  F _  _  _  Williamsburg,  Massachusetts. 

Eoyer,  Frank  W. Berkeley,  Colorado. 

Smith,  Thomas  G. Denver,  Colorado. 

Steinhauer,  Frederick  C. Denver,  Colorado. 

Thompson,  James  S Denver,  Colorado. 

Townsend,  Arthur  E New  York,  New  York. 

Tyler,  Sydney  B Denver,  Colorado. 

Waltman,  Will  D. Colorado  Springs,     Colorado. 

Weiss,  Andrew Wels,  Austria. 

Williams,  Wakelev  A.  _  _ .  ._  Socorro,  New  Mexico. 
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JUNIORS, 

Colorado. 

Adams,  Wilbur 

Denver, 

Ball,  Louis  R 

Dayton, 

Ohio. 

Bowman,  Frank  C. 

Saint  Charles, 

Illinois. 
Kansas. 

Bruce,  Harry  F. 

Kansas  City, 

Crowe,  Thomas  B. 

Cascade, 

Colorado. 

Dodge,  Winthrop  R.  _  _ 

Newburyport, 

Massachusetts. 

Dresch^r,  Frank  M. 

Denver, 

Colorado. 

Evans,  Henry  R 

Jamestown, 

Colorado. 

Ewing,  Charles  R. 

Del  Norte, 

Colorado. 

Giddings,  Donald  S 

Denver, 

Colorado. 

Halm,  Alexander  T 

_  _  . .  Pueblo, 

Colorado. 

Harrington,  Daniel 

Brighton, 

Colorado. 

Jones,  Edward  B 

Minneapolis, 

Minnesota. 

Jones,  Fred 

Cripple  Creek, 

Colorado. 

Kerr,  Yictor  E 

Golden, 

Colorado. 

Lemke,  Carl 

Del  Norte, 

Colorado. 

Malm strom,  Clarence  C 

Denver, 

Colorado. 

Moynahan,  Ambrose  E. 

Alma, 

Colorado. 

Nicolson,  George  W.  _  _ 

Black  Hawk, 

Colorado. 

Pendery,  John  M 

Leadville, 

Colorado. 

Picotte,  Harry  T 

Hailey, 

Idaho. 

Price,  Littleton,  Jr. 

Hailey, 

Idaho. 

Prout,  John 

Golden, 

Colorado. 

Robey,   Lloyd 

Villa  Park, 

Colorado. 

Rudd,  Arthur  H. 

_   Golden, 

Colorado. 

Slater,  Amos. 

Denver, 

Colorado. 

Smith,  Claude  H. 

Chicago, 

Illinois. 

Steele,  James  H 

Denver, 

Colorado. 

i  Utley,  Howard  H. 

Providence, 

Rhode  Island. 
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SOPHOMORES. 

Atwater,  Maxwell  W 

_  Syracuse, 

New  York. 

Bailey,  Fergus  M 

-Cincinnati, 

Ohio. 

Bishop,  Raymond 

.Denver, 

Colorado. 

Bradley,  Joseph  M 

-Canon  City, 

Colorado. 

Brinker,  Arthur  C 

-Denver, 

Colorado. 

Buckingham,  Avery 

_  Springfield, 

*  Ohio. 

Buehler,  Walter 

-Indianapolis, 

Indiana. 

Bumsted,  Edward  J 

_San  Francisco 

California. 

Burlinorame,  Walter  E 

-Denver, 

Colorado. 

Chandler,  John  W.,  Jr 

-Oakland, 

California. 

Clark,  George  B 

.Denver, 

Colorado. 

Collbran,  Arthur  H 

-Seoul, 

Corea. 

Collins,  Shrive  B. 

.Del  Norte, 

Colorado. 

* 
Crow,  Wade  L. 

_  Pueblo, 

Colorado. 

DeCou,  Ralph  E 

-Madison, 

South  Dakota. 

Downer,  Roger  H. 

.Ouray, 

Colorado. 

Ehle,  Mark,  Jr 

^Marshalltown, 

Iowa. 

Ellis,  Charles  W 

.  Aspen, 

Colorado. 

Frank,  Harry  Louis 

-Antonito, 

Colorado. 

Jackson,  Walter  H 

-Vienna, 

Illinois. 

Johnson,  Chas.  E 

-Cambridge, 

Massachusetts. 

Johnson,  Junius  W 

-Denver, 

Colorado. 

Johnston,  Harry  V. 

-Denver, 

Colorado. 

Lewis,  Frank  E. 

-Denver, 

Colorado. 
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SOPHOMORES— Continued. 


Lovering,  Ira  G. Denver, 

Lucy,  Frank  Allen Denver, 

McDaniel,  Alexander  K. Denver, 

Marrs,  George  O. Denver, 

May,  John  G. Fremont, 

Millard,  Frank  W. Apex, 

Moore,  Andrew  J Findlay, 

Parrish,  Karl  C. Leon, 

Powell,  John  R. Denver, 

Powers,  Oliver Ainger, 

Pray,  Winf  red  A Mosca, 

Richards,  John  Y. Spokane, 

Sale,  Andrew  J. Denver, 

Sarano,  George  W. Newburgh, 

Scheble,  Max  C. Hutchison, 

Simpson,  William  P. Kansas  City, 

Small,  Harvey  B. Dulzura, 

Starbird,  Edward  P. Denver, 

Storm,  Lynn  W Denver, 

Taggart,  George  K Dallas, 

Thomas,  Charles  S Denver, 

Watson,  Hugh  C Denver, 

Woodhall,  George Denver, 


Colorado. 

Colorado. 

Colorado. 

Colorado. 

Nebraska. 

Colorado. 

Ohio. 

Iowa. 

Colorado. 

Ohio. 

Colorado. 

Washington. 

Colorado. 

New  York. 

Kansas. 

Kansas. 

California. 

Colorado. 

Colorado. 

Texas. 

Colorado. 

Colorado. 

Colorado. 
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Adams,  Charles 

FRESHMEN. 

Colorado. 

Denver, 

Aicher,  Charles  P.  __ 

Denver, 

Colorado. 

Anderson,  Ernest  W. 

Jshpeming, 

Michigan. 

Anderson,  Neil  A.  _  _ 

Pexburg, 

Idaho. 

Austin,  Archie 

Denver, 

Colorado. 

Badger,  Herbert  E.  _  _ 

Greeley, 

Colorado. 

Bale,  Bruce  B 

Colorado  Springs,         Colorado. 

Barclay,  I.  James 

Edinburgh, 

Scotland. 

Barron,  Chauncey  T._ 

Banco  Minero,  Chihuahua,  Mex. 

Becker,  Peter  J. 

Denver, 

Colorado. 

Bergh,  John  E 

Denver, 

Colorado. 

Boley,  William  A.  __ 

Dead  wood, 

South  Dakota. 

Bucher,  John  W. 

Denver, 

Colorado. 

Burke,  Anthony  J.  _  _ 

Denver, 

Colorado. 

Butler,  G.  Montague, 

Lake  Geneva, 

Wisconsin. 

Charles,  Laverne  J.__ 

Morrison, 

Colorado. 

Christinan,  Walter  F. 

Chicago, 

Illinois. 

Cocks,  Alfred 

Denver, 

Colorado. 

Coghill,  William  H.  _ 

Poseville, 

Illinois. 

Coleman,  P.  Prewitt_ 

Denver, 

Colorado. 

Collins,  Francis  W.  _ 

Denver, 

Colorado. 

Conant,  Louis  D 

Monte  Vista, 

Colorado. 

Connor,  Thonias  V.  _ 

Pueblo, 

Colorado. 

Cox,  William  P 

Brooktield, 

Missouri. 
Colorado. 

D' Arey,  Arthur  J.__ 

Denver, 

Elizondo,  Julian 

Monterey, 

Mexico. 

Ellis,  Witty 

Denver, 

Colorado. 

Emeis,  Walter  A. 

.    Davenport, 

Iowa. 

Estes,  Frank  M.,  Jr._ 

St.  Louis, 

Missouri. 

COLORADO  STATE  SCHOOL   OF 
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FRESHMEN— Continued 

Colorado. 

Fair,  Fred 

__  Denver, 

Fitch,  Frank 

_ .  Denver, 

Colorado. 

Gillmore,  Quincy  A.  _. 

__  Washington, 

Dist.  Columbia. 

Goss,  James  0. 

--Hygiene, 

Colorado. 

Goss,  John  B 

--Hygiene, 

Colorado. 

Greenidge,  Samuel  M.  _ 

_  _Barbadoes, 

West  Indies. 

Hauser,  S.  Thomas 

..-Helena, 

Montana. 

Hill,  Frank  C. 

_  _Carthage, 

Missouri. 

Holderer,  Fred. 

Denver, 

Colorado. 

Hurlbut,  William  W._. 

__  Denver, 

Colorado. 

Ickis,  Harry  M. 

Creston, 

Iowa. 

Izett,  Glenn 

_  _  Denver, 

Colorado. 

Jacobs,  Edwin  H 

_ -Brighton, 

Colorado. 

Jenkins,  Robert  Stuart  _ 

__  Glasgow, 

Scotland. 

Jobes,  William  H.  . 

-Spokane, 

Washington. 

Johnson,  David  C. 

_  .Chicago, 

Illinois. 

Judson,  A.  Victor   

_ -Denver, 

Colorado. 

Kiel,  Charles  W 

Del  Norte, 

Colorado. 

Lewis,  McCreery 

_  _  Denver, 

Colorado. 

McAtee,  Bernard 

__  Denver, 

Colorado. 

McClintock,  Robert  S.  _ 

_ -Kansas  City, 

Missouri. 

McElvenny,  Robert  F.  _ 

_  -Denver, 

Colorado. 

!  Magee,  A.  Claude 

_  _San  Diego, 

California. 

:  Matthews,  Arthur  A.  _  _ 

_  -Colorado  Sprin 

gs,         Colorado. 

Merwin,  Eugene  W. 

Los  Angeles, 

California. 

■       © 
Milliken,  Frederick  A._ 

©       * 
_  -Cripple  Creek, 

Colorado. 

Montrose,  James  Fay__ 

_  _  Denver, 

Colorado. 

Morris,  Howard  G 

_  ..Denver, 

Colorado. 

!  Moss,  Cleveland  0 

__Ottumwa, 

Iowa. 

_ 
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Mullen,  James  S. 

1EN — Continued. 

Colorado. 

_  Denver, 

Olney,  Harry  W. 

.Denver, 

Colorado. 

Parker,  Fred.  L. 

.Salt  Lake  City, 

Utah. 

Parker,  Roy 

-Georgetown, 

Colorado. 

Paul,  Russell  B 

_  Denver, 

Colorado. 

Pettingill,  Edward  D.  _  _ 

-Portland, 

Maine. 

Purdy,  Hubert  A.  D 

.Denver, 

Colorado. 

Rath  von,  Martin  T. 

-Florence, 

Colorado. 

Reno,  Horace  T.  _        _    _ 

Arvada, 

Colorado. 

Richardson,  William  H._ 

.Georgetown, 

Colorado. 

Rohland,  William  F.  ... 

-Drifton, 

Pennsylvania. 

Russell,  Harry  A 

-Colorado  Sprin 

gs,         Colorado. 

Sauter,  Charles 

-Golden, 

Colorado. 

Schmalz,  Charles  H 

-Chicago, 

Illinois. 

Scott,  Yin  cent  E. 

_New  York, 
-Golden, 

New  York. 
Colorado. 

Shackleford,  E.  Douglas  _ 

Shannon,  James  H. 

_Saco, 

Maine. 

Sharps,  Frank  B. 

-Golden, 

Colorado. 

Steel,  James   M. 

_  Portland, 

Oregon. 

Stuart,  Joseph  T. 

_  Youngstown, 

Ohio. 

Thayer,  Harold  A 

-Denver, 

Colorado. 

Thomson,  Francis  A. 

-Yictoria,          British  Columbia. 

Titus,  Charles  W 

-Denver, 

Colorado. 

Tupper,  H.  Dudley 

-Denver, 

Colorado. 

Yail,  Guy  M. 

_  Denver, 

Colorado. 

Wallace,   David _  . 

-Denver, 

Colorado. 

Ward,  William  F 

_  Denver, 

Colorado. 

Wattles,  William  C 

_  Denver, 

Colorado. 

Watts,  Alfred  C 

-Newark, 

New  Jersey. 

White,  Rush  J. 

-Spokane, 

Washington. 
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SUMMARY. 

Seniors 19 

Juniors 29 

Sophomores 47 

Freshmen 88 

Total 183 


SUMMARY   BY  STATES  AND   COUNTRIES 


Colorado 110 

Illinois 7 

Ohio 6 

California 5 

Iowa 5 

Missouri 4 

New  York 4 

Idaho 3 

Kansas 3 

Massachusetts 3 

Washington 3 

Maine 2 

Mexico 2 

Montana 2 

Nebraska 2 

Scotland 2 

South  Dakota 2 

Austria 1 


British  Columbia  . 
Corea 

District  Columbia 

England 

Indiana 

Michigan 

Minnesota 

New  Jersey 

New  Mexico 

Oregon 

Pennsylvania 

Rhode  Island 

Texas 

Utah 

West  Indies 

Wisconsin 

Wyoming 


(Colorado,  sixty  per  cent.;  all  others,  forty  per  cent.' 
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HISTORY    AND    ORGANIZATION. 


The  School  of  Mines  of  the  State  of  Colorado  was 
established  by  Act  of  the  Territorial  Legislative  Assembly, 
approved  February  9th,  1874.  Its  first  location  was  a 
mile  south  of  the  City  of  Golden,  where  it  was  soon  seen 
that  a  better  site  and  building  were  conditions  without 
which  it  could  not  survive. 

A  grant  was  made  by  the  General  Assembly,  and.  lots 
given  by  citizens  of  Golden.  ]STo  land  has  ever  been 
granted  by  the  State.  The  building  thus  provided  for  was: 
erected  in  1880.  It  was,  however,  too  small  for  any 
organized  work,  and  in  1881  the  building  was  enlarged  to 
include  space  for  laboratories  and  other  purposes. 

The  school  now  began  to  grow  in  numbers,  but  from 
1886  to  1889  its  growth  was  merely  nominal.  In  fact, 
the  space  at  its  disposal  did  not  permit  any  expansion. 
It  was  decided  to  erect  an  important  addition  from  the 
current  income.  This  was  occupied  in  the  fall  of  1890. 
With  its  erection  the  elimination  of  the  uspecial"  courses, 
a  bar  to  progress  in  all  lines,  was  begun.  In  two  years  the 
number  increased  one  hundred  per  cent.,  and  many  former 
students  returned  to  take  the  full  course  now  offered. 
The  rapid  increase  and  the  marked  advance  in  demands 
made  upon  the  management,  necessitated  a  further  addition 
to  the  "plant,"  and  the  Assembly  of  1893  granted 
$20,000  for  that  purpose.  This  hall,  first  occupied  in 
1894,  may  be  fairly  considered  the  best  of  the  buildings. 

With  its  many  graduates  occupying  positions  demand- 
ing responsibility  and  skill,  the  Colorado  School  of  Mines  has 
long  passed  its  experimental  stage,  and  its  authorities  now 
present  its  claims  as  a  technical  school  of  the  first  rank. 
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LOCATION. 


The  institution  is  located  at  the  city  of  Golden,  six- 
teen miles  from  Denver,  on  the  Colorado  Central  Railroad, 
or  a  trifle  over  thirteen  by  the  Denver,  Lakewood  &  Golden 
Railroad. 

The  trains  of  the  latter  road  are  made  to  conform,  in 
time  schedule,  to  the  requirements  of  the  School  of  Mines, 
so  that  any  student  who  prefers  to  reside  in  Denver,  may 
do  so  without  having  to  sacrifice  any  obligatory  school 
hours. 

The  altitude  of  Golden  is  5,700  feet  above  sea  level, 
and  the  first  foot-hills  proper  of  the  Rocky  Mountains  lie 
close  to  the  town.  No  place  in  Colorado  has  a  better 
health  record.  The  climate  is  invigorating  and  pleasant, 
with  open  winters,  and  a  large  proportion  of  pleasant  days. 

The  surrounding  region  is  rich  in  the  characteristic 
scenery  of  the  Rocky  Mountain  region.  The  famous 
Clear  Creek  Canon  begins  at  the  town  of  Golden,  and 
within  a  few  miles  may  be  found  many  points  of  view 
which  the  ordinary  railroad  tourist  travels  miles  to  see 
imperfectly  from  the  car  window. 

Probably  no  locality  in  the  United  States  could  be 
found  richer  in  geological  illustration  of  the  formations  of 
various  ages,  affording  abundant  opportunities  for  prac- 
tical instruction  as  well  as  exercise. 

Cheap  commutation  rates  are  given  to  students  who 
desire  to  reside  in  Denver,  while  pursuing  their  course  in 
the  school.  It  is  recommended,  however,  to  all  students 
above  the  Freshman  class  in  grade,  to  reside  in  Golden, 
the  time  taken  in  daily  transit  being  a  strain  upon  the 
demands  of  the  course. 
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EXPENSES. 


Tuition  is  free  to  bona  fide  residents  of  Colorado. 
Students  from  other  states  pay  twenty-five  dollars  a  term. 
All  are  charged  with  material  consumed  or  broken. 

The  following  are  the  various  fees  and  charges: 

Freshmen,  Qualitative,  chemicals,  etc.,  fee $20.00 

Freshmen,  Qualitative,  deposit,  apparatus 10.00 

Sophomores,  Quantitative  Analysis,  fee 20.00 

Sophomores,  same,  deposit  for  apparatus 20.00 

Juniors,  Surveying  fee 10.00 

Athletic  Association,  annual  dues 5.00 

Damage  fee 2.00 

In  Assaying,  the  students  are  charged  with  all  mate- 
rial in  detail,  instead  of  a  term  charge. 

In  the  case  of  the  "deposits"  the  amounts  are  credited 
and  the  student  charged  with  the  apparatus  he  takes  out, 
and  credited  with  all  that  he  returns  in  good  condition. 
Balance  to  his  credit,  if  any,  is  then  returned  to  him. 
An  additional  deposit  may  be  required  at  any  time,  if  the 
apparatus  called  for  is  excessive. 

Students  leaving  before  the  end  of  a  term  are  not 
entitled  to  any  reduction  of  their  term  fees.  Exception  is 
made  for  those  leaving  on  account  of  sickness. 

All  fees  and  deposits  are  payable  in  advance  to  the 
Registrar. 

Board  and  suitable  accommodation  can  be  obtained 
in  Golden  for  from  four  to  six  dollars  a  week. 

It  is  estimated  that  the  total  expense  of  the  school 
year,  fees  included,  need  not  in  any  case  exceed  three  hun- 
dred and  fifty  dollars  ($350.00).  But  the  majority  of  the 
students  come  far  under  this  figure,  by  clubbing,  and 
other  arrangements. 
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REQUIREMENTS    FOR   ADMISSION 


Candidates  must  be  at  least  seventeen  years  of  age. 
They  must  sustain  examinations  in  English,  Geography, 
Arithmetic,  Algebra,  Geometry  and  Zoology. 

In  Arithmetic  they  must  be  ready  in  the  use  of  deci- 
mals and  of  Ratio  and  Proportion. 

In  Algebra,  the  first  twelve  chapters  of  Wentworth's 
Higher"  Algebra,  or  an  equivalent. 

The  whole  of  Plane  Geometry. 

English  of  High-School  standard  is  required,  but  no 
examination    in     Literature,    nor    in     formal     Grammar. 


Lewis*  "First  Book  in  Writing  English"  is  recommended. 

In  General  and  Physical  Geography,  (one  paper), 
such  questions  only  are  put  as  should  form  part  of  the 
general  knowledge  of  any  intelligent  lad. 

In  Zoology,  Steele's  "  Complete"  is  recommended  for 
preparation . 

Candidates  for  advanced  standing  will  be  examined  in 
all  the  studies  of  the  course  below  the  class  applied  for. 

Candidates  are  recommended  to  attend  at  the  June  date. 
Deficiencies  may  be  made  good  at  the  Fall  examinations. 

Graduation  diplomas  from  approved  High  Schools  are 
received  in  lieu  of  examinations.  These  must  bear  date 
not  earlier  than  the  year  preceding  application.  The 
Faculty  reserves  the  right,  however,  to  examine  for 
admission  to  any  higher  standing  than  the  first  term  of 
the  Freshman  year,  irrespective  of  the  certificate  brought 
from  another  institution. 

Examinations  may  be  taken  at  the  homes  of  the 
applicants,  papers  being  forwarded  to  some  responsible 
examiner. 
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COURSES    AND    DEGREES. 


There  are  two  full  courses  of  study,  viz.:  Mining 
and  Metallurgical  Engineering,  and  Electrical  Engineering. 
Each  covers  a  period  of  four  years.  The  studies,  however, 
are  identical  during  the  first  year  of  all  courses,  beginning 
to  diverge  at  the  opening  of  the  second  year. 

The  degrees  given  are: 

Engineer  of  Mines  and  Metallurgy  (E.  M.) 
Electrical  Engineer  (E.  E.) 

Students  cannot  make  any  variation  or  division  in  the 
regular  course  during  the  Freshman  year.  In  the  upper 
classes  they  may,  subject  in  each  case  to  approval  by  the 
Faculty,  divide  a  year,  i.  <?.,  take  two  years'  time  for  the 
work  of  a  single  year.  This  privilege,  however,  is  subject 
to  the  invariable  condition  that  the  Mathematical  studies 
shall  be  taken  in  the  first  of  the  two  years,  and  the  Chem- 
ical or  other  work  in  the  second.  The  Faculty  also  reserves 
the  right  to  require  the  repetition  in  the  second  year,  of 
any  or  all  of  the  work  gone  over  in  the  first  year. 

No  special  or  partial  students  are  admitted,  except  as 
Post  Graduates. 

There  are  no  special  courses.  Post  Graduate  students 
attend  lectures  or  practical  work  with  regular  classes, 
and  are  "specials"  only  in  the  sense  that  they  may  omit 
certain  lines,  and  are  not  confined  to  the  course  of  any  one 
class. 

Fire  Assaying  is  excluded  from  these  special  or  par- 
tial Post  Graduate  courses,  unless  the  student  is  a  candi- 
date for  a  degree,  and  is  taking  all  the  other  work  required. 
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EXAMINATIONS  AND   CONDITIONS. 


Reo-ular  examinations,  which  all  students  are  required 
to  attend,  are  held  at  the  end  of  each  term,  on  the  various 
subjects  pursued  during  the  term.  Upon  the  completion 
of  any  branch  of  study,  the  student  will  be  subjected  to  a 
rigid  examination  upon  the  whole  subject. 

Absence  from  examinations,  whether  from  illness  or 
from  any  other  cause,  can  be  excused  only  upon  presenta- 
tion of  satisfactory  reasons  to  the  President  of  the  Faculty. 
No  student  can  present  himself  for  examination  in 
any  subject  who  has  not  attended  at  least  eighty  per  cent 
of  the  lectures  or  other  exercises  on  that  subject. 

Students  failing  to  attend  examinations  for  the 
removal  of  conditions  cannot  be  re-examined,  but  must 
repeat  the  year. 

A  condition  incurred  during  the  lirst  term  may  be 
removed  by  a  first  re-examination,  held  before  the  end  of 
I  the  second  term,  at  a  regular  date  set  for  that  purpose, 
(  and  in  case  of  failure  to  pass,  by  a  second  re-examination, 
!  held  in  September  at  a  regular  date  set  for  that  purpose, 
|  before  the  beginning  of  the  term,  and  until  so  removed, 
the  said  condition  shall  remain  in  effect. 

A  condition  incurred  during  the  second  term  may  be 
removed  by  a  first  re-examination,  held  at  a  regular  date 
set  for  that  purpose,  before  the  opening  of  the  school  in 
September,  and  in  case  of  failure  to  pass,  by  a  second 
re-examination,  held  before  the  end  of  the  first  term  of  the 
next  school  year,  at  a  regular  date  set  for  that  purpose, 
and  until  so  removed,  said  condition  shall  remain  in  effect. 
The  passing  mark  on  all  re-examinations  shall  be  five 
units  higher  than  that  upon  the  first  examination. 
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Any  student  having  at  the  end  of  a  term  more  than 
two  conditions,  shall  be  relegated  to  the  next   lower  class. 

A  complete  failure  in  any  subject  may  relegate  a 
student  to  the  next  lower  class. 

(a)  A  failure  to  pass  a  second  re-examination  shall 
constitute  a  complete  failure. 

(b)  An  average  mark  of  forty  or  less  on  the  whole 
work  in  any  subject  shall  constitute  a  complete  failure. 

(c)  The  absence  of  any  student  from  twenty  per  cent, 
or  more  of  the  prescribed  work  in  any  subject  shall  con- 
stitute a  complete  failure. 

No  student  may  enter  the  Sophomore  or  Junior  class 
with  more  than  one  condition. 

No  student  may  enter  the  Senior  class  with  any  con- 
dition. 

Any  member  of  the  Senior  class  not  in  full  standing 
in  every  subject  at  the  time  of  the  regular  meetincr  of  the 
Faculty  in  April  shall  be  debarred  from  graduation. 

When  any  prescribed  trip  is  undertaken,  having  a 
practical  bearing  on  the  work  of  any  course,  the  students 
in  that  course,  and  working  for  a  degree  to  which  that 
course  is  essential,  shall  be  required  to  attend  such  trip, 
unless  excused  by  a  vote  of  the  Faculty. 

The  attempt  of  any  student  to  present  as  his  own  the 
work  of  another,  or  to  pass  any  examination  by  improper 
means,  will  render  him  liable  to  expulsion. 

All  instruments  belonging  to  the  School  are  intended 
solely  for  use  in  class  instruction,  and  will  not  be  loaned 
to  students  or  others.  This  regulation  holds  during  vaca- 
tion as  well  as  in  the  active  school  terms. 
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THESES    AND    GRADUATION. 


A  thesis  upon  some  practical  subject  is  an  important 
pre-requisite  to  graduation. 

Part  of  the  work  consists  in  visiting  mines,  smelteries, 
power  plants  and  other  works  where  the  processes  lectured 
upon  may  be  seen  in  actual  operation.  Short  trips  of  this 
description  are  frequent,  while  once  a  year  a  longer  one  is 
arranged,  usually  to  some  noted  mining  section. 

Expeditions  of  this  kind  afford  abundant  opportuni- 
ties for  the  student  to  collect  materials  suitable  for  memoirs 
and  theses. 

All  memoirs,  theses  and  drawings  which  constitute  a 
regular  part  of  the  school  work,  may  be  retained  by  the 
institution,  and  preserved  as  a  part  of  the  permanent 
record  of  the  student  who  executed  them. 

Each  Senior  shall  submit,  not  later  than  November 
1st,  to  the  Professor  in  charge  of  the  department  in  which 
he  wishes  to  take  his  degree,  the  subject  of  his  thesis, 
which  subject  must  be  approved  by  the  Professor.  Each 
thesis  must  be  type-written  or  printed,  on  lOJx  8-inch 
paper,  and  bound  in  book  form. 

The  completed  theses  must  be  handed  in  not  later 
than  June  1st. 

Theses  must  be  completed  in  final  form,  and  handed 
to  the  librarian,  before  the  delivery  of  diplomas.  No 
diploma  will  be  delivered  until  this  requirement  has 
been  met. 

No  student  shall  be  allowed  to  graduate  while  indebted 
to  the  School. 
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SCHEDULE    OF    STUDIES. 


FRESHMAN    YEAR, 


FOR    ALL    COURSES. 


FIRST    TERM.       ' 

Algebra 5  hours  a  week. 

Geometry 3  hours  a  week. 

General  Chemistry 4  hours  a  week. 

Descriptive  Geometry 2  hours  a  week. 

Drawing 15  hours  a  week. 

SECOND    TERM. 

Trigonometry 3  hours  a  week. 

Geometry 2  hours  a  week. 

Algebra 3  hours  a  week. 

General  Chemistry 4  hours  a  week. 

Descriptive  Geometry 2  hours  a  week. 

Drawing 6  hours  a  week. 

Qualitative  Analysis 12  hours  a  week. 


COLORADO  STATE  SCHOOL   OF  MINES.  25 


COURSE    IN    MINING    AND    METALLURGY 


SOPHOMORE    YEAR. 


FIRST    TERM. 

Algebra 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Mineralogy 5  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 2  hours  a  week. 

Mechanism •_- 1  hour    a  week. 

Quantitative  Analysis 12  hours  a  week. 

Mechanical  Drawing 4  hours  a  week. 

Chemical  Analysis  (Lectures) 1  hour    a  week. 

SECOND    TERM. 

Calculus 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Mineralogy 10  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 2  hours  a  week. 

Volumetric  Analysis  and  Fire  Assaying__8  hours  a  week. 

Drawing 3  hours  a  week. 

Mechanism 1  hour    a  week. 
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COURSE    IN    MINING    AND    METALLURGY. 


JUNIOR   YEAR. 


FIRST    TERM. 

Calculus    5  hours  a  week. 

Geology 3  hours  a  week. 

Mechanics 2  hours  a  week. 

Surveying 3  hours  a  week. 

Surveying  (Field  Work) 9  hours  a  week. 

Metallurgy 3  hours  a  week. 

Machine  Design 1  hour    a  week. 

Machine  Design  Drawing 6  hours  a  week. 

SECOND    TERM. 

Geology 3  hours  a  week. 

Mechanics 4  hours  a  week. 

Metallurgy 3  hours  a  week. 

Surveying 2  hours  a  week. 

Surveying  (Field  Work) 9  hours  a  week. 

Graphics 2  hours  a  week. 

Graphics  (Drawing) 3  hours  a  week. 

Machine  Design 1  hour    a  week. 

Machine  Design  (Drawing) 3  hours  a  week. 

Testing  Laboratory 3  hours  a  week. 
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COURSE  IN   MINING  AND   METALLURGY 


SENIOR  YEAR. 


FIRST    TERM. 

Metallurgy 4  hours  a  week. 

Mining 3  hours  a  week. 

Hydraulics 4  hours  a  week. 

Theory  of  Construction 3  hours  a  week. 

Theory  of  Construction  (Drawing) 3  hours  a  week. 

Hydraulic  Laboratory 1  hour    a  week. 

Theoretical  Chemistry 1  hour    a  week. 

SECOND    TERM. 

Metallurgy 4  hours  a  week. 

Mining 3  hours  a  week. 

Power  Transmission 4  hours  a  week. 

Technical  Chemistry 1  hour    a  week. 

Steam  Engine  Laboratory 2  hours  a  week. 
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COURSE  IN   ELECTRICAL  ENGINEERING, 


SOPHOMORE  YEAR. 


FIRST    TERM. 

Algebra 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 4  hours  a  week. 

Mechanism 2  hours  a  week. 

Chemical  Analysis 1  hour    a  week. 

Quantitative  Analysis 12  hours  a  week. 

Drawing 6  hours  a  week. 

SECOND    TERM. 

Calculus 3  hours  a  week. 

Analytical  Geometry 2  hours  a  week. 

Physics 4  hours  a  week. 

Physical  Laboratory 4  hours  a  week. 

Mechanism 2  hours  a  week. 

Drawing 9  hours  a  week. 

Shop  Work 6  hours  a  week. 
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COURSE    IN    ELECTRICAL    ENGINEERING. 


JUNIOR    YEAR. 


FIRST    TERM. 

Dynamo  Machinery 4  hours  a  week. 

Dynamo  Laboratory 8  hours  a  week. 

Calculus - 5  hours  a  week. 

Mechanics 2  hours  a  week. 

Machine  Design 2  hours  a  week. 

Machine  Design  (Drawing) 8  hours  a  week. 

Electrical  Measurements 4  hours  a  week. 

SECOND    TERM. 

Dynamo  Machinery 4  hours  a  week. 

Dynamo  Laboratory 8  hours  a  week. 

Mechanics 4  hours  a  week. 

Batteries 2  hours  a  week. 

Precision  of  Measurements 2  hours  a  week. 

Differential  Equations 2  hours  a  week. 

Electrical  Design 4  hours  a  week. 

Electrical  Measurements 10  hours  a  week. 

Testing  Laboratory 1  hour    a  week. 
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COURSE    IN    ELECTRICAL    ENGINEERING, 


SENIOR    YEAR. 


FIRST    TERM. 

Hydraulics 4  hours  a  week. 

Transformers  and  Alternating  Currents  __5  hours  a  week. 

Dynamo  Laboratory 8  hours  a  week. 

Electrical  Design 6  hours  a  week. 

Photometry  and  Electric  Lighting 2  hours  a  week. 

Laboratory  Work  in  Photometry 3  hours  a  week. 

Hydraulic  Laboratory 1  hour    a  week. 

SECOND    TERM. 

Power  Transmission 4  hours  a  week. 

Electrical  Transmission 3  hours  a  week. 

Steam  Engine  Laboratory 3  hours  a  week. 

Electrical  Design 6  hours  a  week. 

Thesis  Work 15  hours  a  week. 
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DEPARTMENTS    OF    INSTRUCTION 


CHEMISTRY, 


A  large   amount  of  time  is   devoted   to   Chemistry, 
general,  analytical  and  applied. 


CHEMICAL    LECTURE    ROOM. 


Theoretical  and  Experimental  Chemistry  are  taught 
during  the  first  and  second  years.  The  course  includes  what 
is  known  as  "general"  Chemistry,  principles,  nomenclature, 
and  the  use  of  symbols  and  equations  to  express  them. 

Lectures  in  Theoretical  and  Applied  Chemistry  begin 
in  the  Senior  year,  and  continue  throughout  that  year. 
The  lectures  upon  chemical  theory  are  of  a  more  advanced 
character  than  those  in  the  course  in  "general"  Chemistry. 
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Instruction  in  Analytical  Chemistry  begins  with  the 
second  term  of  the  first  year.  In  this,  and  in  the  first  term 
of  the  second  year,  qualitative  analysis  is  pursued,  the 
course  including  the  reactions  of  the  bases  and  acids,  sepa- 
ration and  identification  of  all  the  ordinary  elements,  and 
analysis  of  simple  and  complex  compounds,  ores,  industrial 
products,  slags  and  mattes. 

The  work  is  supplemented  by  lectures,  in  which  the 
student  is  taught  the  theory  of  chemical  equations,  and 
details  of  manipulation.  The  laboratory  is  open  every 
afternoon  in  the  week  except  Saturday,  but  no  class  works 
in  the  chemical  department  on  every  afternoon  of  the 
week,  laboratory  work  being  alternated  with  drafting  and 
other  practical  lines. 

Instruction  in  Quantitative  Analysis  is  given  during 
the  second  year.  The  course  includes  the  analysis  of  a 
number  of  salts  of  definite  composition;  the  gravimetric 
determinations  of  iron,  copper,  zinc,  lead  and  other  metals 
from  their  ores;  the  complete  analysis  of  limestones,  clays, 
slags,  and  of  various  types  of  ores. 

Assaying  (wet  and  fire  methods),  commences  with  the 
rapid  volumetric  methods  used  in  the  west,  for  the  valua- 
tion of  ores  and  furnace  products,  and  includes  the  analysis 
of  slag,  coal  and  cokes,  and  general  commercial  work, 
followed  by  the  course  in  fire  assaying. 

The  principles  underlying  the  fluxing  of  ores  are  first 
taught,  followed  by  the  application  of  these  principles  to 
typical  ores,  siliceous,  calcareous,  barytic  and  pyritic, 
etc.  This  is  succeeded  by  a  large  amount  of  practice  on 
checked  samples,  obtained  from  the  various  mills  and 
smelters. 

After  attaining  sufficient  expertness,  the  student  is 
given  various  furnace  products,  copper  mattes,  base  bullion, 
dore  bars,  and  black  copper,  which  usually,  even  to  experi- 
enced assayers,  are  exceedingly  troublesome. 
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In  the  Fire  Assay  course,  large  numbers  of  samples 
are  given  for  examination.  It  is  believed,  indeed,  that  no 
teclinic  school  in  the  country  exacts  such  an  amount  of 
actual  practice  from  its  students  as  is  here  insisted  upon 
before  the  student  is  pronounced  lit  for  a  practical  assayer. 
The  best  proof  of  the  success  of  the  institution  in  this 
direction  is  the  fact  that  no  term  passes  without  applica- 
tion being  made  to  it  for  assayers  or  chemists. 

From  smelting  works  and  other  establishments  in  the 
State,  the  school  has  secured  very  great  numbers  of  well- 
checked  samples,  and  may  claim  to  be  far  more  than  usually 
well  supplied  with  material  for  assays  and  analyses.  Stu- 
dents are  required  to  "check"  with  the  results  obtained 
by  experienced  workers,  and  that,  too,  with  certainty  and 
rapidity,  before  they  can  pass  out  of  this  department. 

Each  student  receives  individual  instruction  in  the 
laboratory.  If  his  progress  exceeds  that  of  his  classmates 
he  may  be  promoted  to  a  higher  class  of  work,  provided 
same  does  not  interfere  with  the  regular  schedule  of 
laboratory  terms. 

There  are  four  laboratories  for  general  chemical  work, 
and  two  for  fire  assaying.  The  whole  of  the  first  floor  of 
the  old  building  is  now  devoted  to  practical  chemistry,  and 
much  of  the  basement  and  second  floor.  There  are  two 
balance  rooms,  two  private  laboratories,  and  still  room. 
The  general  laboratories  are  fitted  with  working  desks, 
each  student  having  the  exclusive  use  of  one,  in  which  he 
keeps  (under  lock)  the  apparatus  he  has  drawn  from  the 
school.  The  laboratory  is  furnished  with  gas  (manufac- 
tured on  the  premises),  and  with  sinks,  hoods  and  all  other 
necessary  adjuncts.  Apparatus  is  issued  as  called  for,  by 
the  Registrar.     (See  "  Expenses.") 

No  fee  for  chemicals  less  than  that  for  a  whole  term 
can  be  accepted.  Students  are  strictly  prohibited  from 
taking  analyses  or  assays  on  their  own  account,  whether  for 
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a  fee  or  gratuitously.  All  work,  of  whatever  description, 
performed  by  laboratory  students,  must  be  at  the  suggestion 
and  under  the  direction  of  the  Professors  of  Chemistry. 

Attendance  in  the  laboratory  on  all  days  scheduled  is 
as  obligatory  as  that  upon  lectures  or  other  exercises. 


STOICHIOMETRY. 


This  subject  is  taught  by  lectures  and  recitations, 
with  numerous  exercises  in  calculation.  It  is  not  wholly 
confined  to  chemical  calculation,  but  includes  physical  and 
metallurgical  features. 

o 

The  lectures  begin  with  the  second  term  of  the  first 
year,  and  end  with  the  year.  An  advanced  course,  having 
reference  mainly  to  slag  calculations,  and  introductory  to 
third  year  work  in  Metallurgy,  is  taken  in  the  second  term 
of  the  second  year. 

The  entire  course  includes  the  metric  system,  specific 
gravity  determinations,  density  and  tension  of  gases,  calcu- 
lation of  formulae  and  analyses,  slag  calculations,  and  gener- 
ally, all  applications  of  elementary  mathematics  to  chemical 
and  metallurgical  problems. 
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METALLURGY. 


The  study  of  Metallurgy  begins  with  the  Junior  year, 
and  continues  throughout  the  remainder  of  the  school 
course.  The  subject  is  taught  by  illustrated  lectures, 
study  of  text -books,  and  visits  to  metallurgical  works, 
where  the  students  see  and  study  the  operations  described 
in  the  class  room. 

JUNIOR    YEAR. 

General  Principles  of  Metallurgy — Historical  sketch. 
The  relations  of  Chemistry  to  Metallurgy.  Properties  of 
the  metals.  Alloys,  brasses  and  bronzes.  Thermo  treat- 
ment of  metals.  Fuels  (solid,  liquid  and  gaseous),  their 
occurrence,  manufacture  and  uses.  Refractory  materials, 
their  occurrence,  properties,  manufacture  and  uses.  Fur- 
naces, different  types  used  for  various  metallurgical  opera- 
tions. Blowing  apparatus.  Hot-blast  stoves.  Fluxes, 
including  the  study  of  slags  and  calculation  of  furnace 
charges.     Typical  metallurgical  processes. 

Sampling  of  Ores  and  Metallurgical  Products. 
Ore  Dressing  and  Concentration — General  principles. 
Hand  sorting.  Crushing  and  pulverizing  machinery. 
Sizing  by  means  of  screens.  Hydraulic  classification. 
Jigging.  Machines  for  the  treatment  of  fine  material;  as, 
buddies,  vanners  and  percussion  tables.  The  various  sys- 
tems of  concentration  in  use  in  the  United  States  and 
Europe.  Description  of  typical  plants.  Dry  concentra- 
tion.    Magnetic  separation. 

Roasting  of  Gold,  Silver,  Copper,  Lead,  Zinc  and 
Iron  Ores. 
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Metallurgy  of  Iron  and  Steel— The  ores  of  iron 
and  their  imparities.  The  metals,  iron  and  steel,  their 
chemical  and  mechanical  properties,  as  affected  by  process 
of  manufacture  or  by  impurities.  The  blast  furnace. 
Manufacture  of  steel  by  the  Bessemer  process  and  its 
modifications. 

Copper  Smelting  and  Refining — Smelting  in  rever- 
beratory  and  blast  furnaces.  Pyritic  smelting.  Kenning 
of  mattes  by  various  processes.     Electrolitic  refining. 

Metallurgy  of  Lead — Smelting  in  reverberatory  fur- 
naces, in  the  American  ore  hearth,  and  in  blast  furnaces. 
The  desilverization  of  base  bullion.     Cupellation. 


SENIOR    YEAR. 


Metallurgy  of  Gold — Occurrence  and  properties. 
General  discussion  of  various  processes  for  extraction  from 
ores.  Extraction  by  amalgamation.  Arrangement  of 
plant,  and  description  of  typical  mills.  Chlorination  pro- 
cess. Cyanide  process.  Melting  and  refining  of  gold,  and 
parting  of  gold  and  dore  bullion. 

Metallurgy  of  Silver — Occurrence  and  properties. 
General  discussion  of  various  processes  for  extraction  from 
ores.  The  Patio  process.  The  pan  amalgamation  process. 
The  combination  process.  Chloridizing,  roasting  and  pan 
amalgamation.  The  Boss  process.  Wet  processes.  Refining 
silver  bullion. 

Metallurgy  of  Zinc,  Tin,  Aluminum,  Mercury, 
Antimony  and,  Platinum. 

Purchasing  and  Testing  of  Ores — A  series  of  lectures 
is  given,  followed  by  practical  work  in  the  laboratory. 
(See  "  Graduation  Theses.") 


38  COLORADO  STATE  SCHOOL   OF  MINES. 


Metallurgical  Design — The  students  are  required  to 
visit  one  of  the  smelting  works  in  the  neighborhood  of 
Denver,  and  obtain  notes  and  measurements  of  various 
furnaces.  From  the  data  thus  obtained,  they  execute  work- 
ing drawings  for  the  construction  of  the  said  furnaces. 

Graduating  Theses — Students  who  choose  a  metal- 
lurgical subject  for  their  graduation  thesis  are  given  a 
typical  ore  of  gold,  silver,  lead  or  copper,  which  they  test, 
and  determine  the  most  profitable  method  of  treatment  to 
be  adopted  under  the  given  commercial  conditions.  The 
student  having  selected  a  method  of  treatment,  then  prepares 
working  drawings  and  specifications  for  a  plant  to  treat 
the  given  ore.  The  drawings,  specifications,  and  a  summary 
of  the  tests  constitute  the  thesis  necessary  for  graduation. 

This  course  is  given  by  lectures  abundantly  illustrated 
by  lantern  slides  and  supplemented  by  visits  to  the  iron, 
lead  and  copper  smelting  works  of  Pueblo;  lead  and  cop- 
per smelters  of  Denver  and  Leadville;  cyanide  plants  of 
the  Cripple  Creek  district;  zinc  works  at  Canon  City,  and 
various  concentration  and  sampling  works  throughout  the 
State.  The  text- books  and  books  of  reference  used  in  this 
course  are: 

"Introduction  to  Metallurgy" .Roberts  Austin. 

"Ore  Dressing  in  Europe'- W.  B.  Kunhardt. 

"Modern  Copper  Smelting"  __E.  D.  Peters,  Jr. 

"Metallurgy  of  Lead" H.  O.  Hofman. 

"Metallurgy  of  Gold" T.  K.  Rose. 

"Metallurgy  of  Silver" Eissler  and  Eggleston. 
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MINING  AND   METALLURGICAL  EXCURSION. 


In  addition  to  visits  made  to  local  mines  and  works,  the 
Senior   class  makes  an  annual  excursion  to  more  distant 
plants.     This   trip  is  part  of  the   regular  course,  and  is 
required  of  all  Senior  candidates  for  the  Mining  and  Metal- 
lurgical degree.     The  graduating  class  of  18(J8  went  to 
Manitou  for  a  study  of  the  local  geology.    At  Colorado  City 
the  chlorination  plant  of  the  Philadelphia-Colorado  Seduc- 
tion Company  was  inspected.     At  Pueblo  the  iron  and  steel 
works  of  the  Colorado  Fuel  and  Iron  Company,  the  silver- 
lead    smelting  works  of  the  Colorado  Smelting  Company, 
the  silver-lead  smelting  and  refining  works  of  the  Pueblo 
Smelting  and  Refining  Company,  and  the  silver-lead  and 
copper  smelting  plants  of  the  Philadelphia  Smelting  and 
Refining  Company  were  inspected.     At  Cyanide  the  large 
cyanide  plant   of  the  Metallic  Extraction   Company   was 
visited,  and  a  trip  was  made  through  the  coal  mines  of  the 
Colorado  Fuel  and  Iron  Company  in  the  Canon  City  dis- 
trict.    Through    the   courtesy  of  Mr.  F.  L.  Bartlett   the 
plant    of    the    American    Zinc-Lead   Company,   at   Canon 
City,  was  thrown  open  to  the  class.     The  party  proceeded 
to  Aspen,  where  the  Smuggler,  Mollie  Gibson,  Free  Silver, 
Bushwacker,  Johnson-Delia  S.,  and  the  properties  of  the 
Aspen  Mining   and   Smelting   Company   were   inspected. 
The  concentrating  works  of  the  Smuggler  Company  and 
the  electric  plants  were  also  visited. 

Many  students  work  during  the  summer  months  in 
mines  or  mills.  Though  this  is  no  part  of  the  course, 
students  in  the  upper  classes  are  urged  to  avail  themselves 
of  these  chances. 


40  COLORADO  STATE  SCHOOL   OF  MINES. 


METALLURGICAL   MODELS  AND   MATERIAL. 


The  school  has  the  advantage  of  a  remarkable  collec- 
tion of  models  from  the  workshop  of  Theodore  Gersdorf, 
Freiberg,  Saxony,  illustrating  the  principal  types  of  modern 
furnaces  in  this  country  and  Europe.  Each  model  is  made 
to  a  scale  from  the  working  drawings,  and  is  complete  in 
every  detail.  The  following  furnaces  are  represented  in 
this  collection: 

Long    hearth    roasting   furnace,  for  silver,  lead  and 

copper  ores. 
American    lead-silver    furnace,   as   used  in   Colorado 

smelters. 
Round  silver-lead  furnace,  as  used  in  Germany. 
Small  round  silver-lead   furnace,  of  type  used   with 
scant  water  supply. 

Complete  "plant"  for  refining  "base  bullion,"  includ- 
ing the  following  models: 

Softening  furnace  in  Parks'  process,  as  used  at  Pueblo, 

Kansas  City,  St.  Louis,  etc. 
Zinc  pots  as  used  in  same. 
Sweating  furnace  as  used  in  same. 
Lead  pots  as  used  in  same. 
Concentration  cupel  for  making  silver  bullion. 
Refining  cupel  for  making  fine  silver. 
Belgian  zinc  furnace,  as  used  in  Missouri,  New  Jersey 

and  Belgium. 
Silesian  zinc  furnace,  as  used  in  parts  of  Europe. 
Silver  amalgamation  pan  (working  model),  as  used  in 

United  States. 
Copper   reverberatory  furnace,  as   used   in   Montana, 

Colorado,  etc. 
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Gerstenhofer  roasting  furnace,  for  fine  copper  and  iron 
sulphides. 

Tin  blast  furnace,  as  used  in  Saxony. 

Bismuth  smelting  furnace,  as  used  in  Germany. 

Large  mercury  furnace,  as  used  in  Almaden,  Spain. 

Fume  furnace,  for  making  lead  and  zinc  paints. 

A  handsome  addition  to  these  models  is  due  to  the 
liberality  of  Mr.  John  W.  Nesmith,  President  of  the 
Colorado  Iron  Works.     It  includes: 

1.  Working  model  of  twenty-stamp  mill,  on  scale  of 
one  and  one-half  inches  to  the  foot. 

2.  Working  model  of  ore  rolls,  same  scale. 

3.  Working  model  of  a  Dodge  crusher. 

4.  Model  of  modern  blast  furnace  for  lead-silver  ores, 
with  water  jacket. 

A  Vezin  laboratory  jig  has  also  been  added  to  col- 
lection through  the  courtesy  of  Mr.  Henry  A.  Yezin  of 
Denver. 

In  addition  to  the  above  there  is  a  large  number  of 
smaller  models,  being  the  complete  set  used  in  the  famous 
Keyes  and  Arents  lead-well  suit. 

In  Colorado  students  have  unusual  opportunities  for 
the  practical  study  of  metallurgical  operations  on  a  large 
scale.  Denver  is  not  only  the  mining  center  of  the  United 
States,  but  the  business  of  treating  silver  and  gold  ores  by 
lead  smelting  is  carried  on  by  large  plants  in  Denver  and 
Pueblo,  on  a  scale  unequaled  in  any  other  part  of  the 
world.  In  both  cities  large  matte  smelting  plants,  repre- 
senting the  most  advanced  methods  in  the  art  of  metal- 
lurgy, are  in  operation  for  the  treatment  of  gold  and  silver 
by  this  process. 

In  the  State,  within  easy  reach  of  students,  metallur- 
gical and  mining  work  of  every  description  is  in  active 
operation : 

Coal  mining,  coke  and  charcoal  manufacture. 
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Brick  and  tile  works. 

Iron  blast  furnaces,  and  Bessemer  steel  works. 

Gold,  silver  and  lead  mining,  gold  placer  mining, 
smelting  processes  of  all  kinds.  Gold  mining,  concentra- 
tion milliner,  silver  chloridizin£,  lixiviation  milliner  wet 
processes  for  gold,  ore  sampling  works,  iron  foundries  and 
machine  shops,  with  manufacturing  establishments  in 
great  variety. 

In  the  course  of  study,  special  attention  is  paid  to 
those  branches  of  Metallurgy,  now  applied  to  Western  ores, 
but  the  important  fact  is  always  kept  in  view  that  under 
the  commercial  conditions  of  the  United  States,  a  successful 
career  is  best  assured  to  students  by  giving  them  a  thorough 
training  in  all  deparments  of  Metallurgy.  A  student  can 
never  be  certain  in  what  line  of  metallurgical  or  mining 
work  he  will  be  occupied,  since  this  usually  depends  upon 
the  chances  of  his  business  career.  It  is  therefore  intended 
that  the  students  shall  leave  their  studies  thoroughly  qual- 
ified to  undertake  whatever  kind  of  mining  or  metallurgi- 
cal work  they  may  find  to  do  in  after  life. 

The  lectures  throughout  are  richly  illustrated  by  lan- 
tern exhibits  of  plans,  views  and  designs  of  metallurgical 
works  and  appliances. 

A  line  collection  of  ores  and  economic  products  has 
been  added  to  the  department  during  the  past  two  years, 
and  is  used  in  both  the  Metallurgical  and  Mining  courses. 

It  includes: 

(a)  Collection  of  ores  of  all  the  commercial  metals. 

(b)  Collection  of  slag  and  matte  specimens. 

(c)  Numerous  exhibits  of  concentration  products. 
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MINING, 


This  subject  is  taught  by  lectures  illustrated  by  lantern 
slides,  photographs  and  drawings.  Three  lectures  per  week 
are  delivered  during  the  Senior  year.  In  addition  to  the 
class-room  instruction,  one  afternoon  per  week  is  devoted 
to  the  detailed  design  of  a  plant  for  the  development  of  a 
mine,  the  ruling  conditions  being  specified. 

The  outline  of  the  course  is  as  follows : 

Ore  Deposits — Their  classification,  modes  of  forma- 
tion and  economic  study.     Description  of  typical  deposits. 

Boring — Diamond  drill  work  and  the  percussion 
methods. 

Breaking  Ground — Hand  tools,  rock  drills,  chan- 
nelled, coal  cutters,  steam  shovels  and  dredges.  Explo- 
sives; black  powder,  nitro-glycerine,  gun-cotton  and  their 
compounds;  methods  of  testing  and  calculations  of  heat 
and  pressure  developed.  The  wave  of  explosion  and  the 
theory  of  blasting.  Pointing  and  charging  holes.  Meth- 
ods of  firinor 

Shaft- Sinking,  Tunneling  and  Supporting  Exca- 
vations— Methods  of  sinking  and  driving  in  loose  and 
running  ground.  Linings  of  wood,  metal  and  masonry, 
their  relative  strength,  cost  and  durability.  Timbering  of 
stopes  and  other  working  places  and  preservation  of 
timber. 

Exploitation — Systems  of  mining  in  beds  and  veins. 
Descriptions  of  the  special  methods  adopted  for  working 
bodies  of  soft  ore  and  large  masses. 

Transportation — Underground  and  surface.  Vehicles 
and  motive  powers.     Self-acting   and   engine  planes  and 
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haulage  by  the  tail  rope  and  continuous  rope  systems. 
Electric  haulage.     Surface  tramways  and  aerial  ropeways. 

Hoisting — Receptacles,  ropes,  gallows  frames  and 
motive  powers.     Safety  appliances.     Pneumatic  hoisting. 

Drainage — Sources  of  mine  water.     Dams  and  drain - 

acre  levels.     Hoistino;  wTater.     Direct  acting  and  Cornish 

©  ©  © 

pumps.     Pumping  by  compressed  air  and  electricity. 

Ventilation  and  Lighting — Natural  ventilation. 
Friction  of  air  in  mines.  Furnaces  and  fans.  Efficiency 
of  ventilating  apparatus.  Candles,  open  lights,  safety 
lamps  and  the  electric  light. 

Ascent  and  Descent — Ladders.  Buckets  and  cages. 
Man  engines.  Time  required  and  consideration  of  the 
relative  economy  of  the  different  methods. 

Accidents — Surface  and  underground.  Classification 
and  mortality. 

Administration — Business  management  and  the  prin- 
ciples of  the  employment  of  labor. 

Mine  Examination — Sampling  of  ore  bodies,  estima- 
tion of  "ore  in  sight"  and  the  valuation  of  mining  prop- 
erties. 

Place}'  Mining — Pipe  lines,  nozzles  and  hydraulic 
elevators;  their  construction  and  use.  Sluices — construc- 
tion, length,  grade  and  efficiency.  Working  dry  placer 
ground  with  a  steam  shovel.  River  dredging.  Cost  and 
results. 

Mine  surveying  is  referred  to  elsewhere. 

Throughout  the  course  the  economic  questions 
involved  are  kept  constantly  in  view.  Estimates  of  cost 
are  given  whenever  obtainable  from  reliable  sources.  Care 
is  taken  to  impress  upon  the  student  that  mining  is  a 
business,  and  to  be  successful,  must  be  conducted  on  busi- 
ness principles. 

Foster's  "  Ore  and  Stone  Mining  "  is  used  as  a  text 
on  which  the  work  of  this  course  is  based. 
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This  department  is  indebted  to  the  generosity  of  Mr. 
D.  R.  C.  Brown,  of  Aspen,  for  two  very  elaborate  and 
accurate  models  showing  the  geological  structure  of  the 
famous  Aspen  district  and  the  method  of  developing  and 
working  the  ore  bodies. 

One  of  these  models  is  a  representation  on  a  scale  of 
1 :  400  of  all  the  workings  of  the  Delia  S.  Consolidated 
Mining  Company  in  Smuggler  Mountain,  and  covers  an  area 
of  about  a  quarter  by  a  third  of  a  mile.  The  other,  on  a 
somewhat  smaller  scale,  consists  of  twenty  accurate  geolog- 
ical sections,  drawn  on  glass,  distributed  over  the  same  area. 
Mr.  Brown  has  also  presented  to  the  School  of  Mines  a 
series  of  large  maps,  constituting  what  is  probably  the  most 
perfect  geological  representation  of  the  Aspen  region  in 
existence. 

Mr.  Frank  Bulkley,  Manager  of  the  Aspen  Mining 
and  Smelting  Company,  has  presented  the  department  of 
mining  with  a  valuable  series  of  maps,  showing  the  exten- 
sive workings  of  the  properties  under  his  control. 

Through  the  kindness  of  A.  Leschen  &  Sons,  and  of 
Broderick  &  Bascom,  of  St.  Louis;  the  Trenton  Iron 
Company  and  John  A.  Roebling's  Sons  Company,  of 
Trenton,  New  Jersey,  and  Washburn  &  Moen,  of  Worcester, 
Massachusetts,  the  school  has  come  into  possession  of  a 
complete  series  of  sections  of  all  the  types  of  wire  rope 
now  in  use. 

:  The  museum  of  this  department  is  supplied  with  a  set 
of  models  illustrating  all  the  approved  methods  of  mine 
timbering,  and  with  a  number  of  mine  lamps  showing  the 
evolution  of  the  modern  methods  of  lighting.  Electric 
blasting  appliances  are  provided  for  experimental  purposes 
and  an  apparatus  for  measuring  the  work  developed  by  the 
decomposition  of  explosives  is  in  course  of  construction. 
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MATHEMATICS. 


Euclidian  Geometry,  Algebra,  Plane  Trigonometry 
and  Descriptive  Geometry  are  pursued  during  the  first  year. 

In  Geometry  many  problems  not  in  the  text  are  given, 
especially  toward  the  close  of  the  course.  Much  stress  is 
laid  upon  clear  apprehension  of  geometric  reasoning,  and 
upon  ability  to  apply  it  to  original  solutions. 

The  student  is  made  sufficiently  familiar  with  deter- 
minants and  special  algebraic  methods  to  make  extensive 
use  of  them  in  Analytical  Geometry  and  Calculus,  which 
begin  in  the  second  year. 

The  problem  of  maxima  and  minima  of  analytical 
functions  is  treated  in  its  widest  sense,  and,  so  far  as  the 
present  theory  of  quantics  allows,  not  only  the  necessary, 
but  also  the  sufficient  conditions  are  rigorously  established 
in  determinant  form. 

The  course  in  the  fourth  year  is  subject  to  variation. 
It  consists  mainly  of  exercises  and  lectures  in  selected 
parts  of  Advanced  Mathematics.  In  this  way  lectures  on 
the  following  subjects  have  been  delivered  to  students 
specially  interested  in  pure  mathematics: 

Solution  of  the  most  general  system  of  Algebraic 
Equations. 

Introduction  to  Weirstrass'  Theory  of  Analytic 
Functions. 

Method  of  Least  Squares. 

Elliptic  Functions. 

Integration  on  Riemann's  Surfaces. 

Analytical  Mechanics. 

A  full  set  of  models  is  provided  for  instruction  in 
Descriptive  Geometry. 
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DEPARTMENT  OF  GEOLOGY  AND 
MINERALOGY. 


There  is  probably  no  technical  school  in  the  United 
States  more  favorably  situated  for  the  study  of  Geolooy 
and  Mineralogy  than  is  the  Colorado  State  School  of  Mines. 


GEOLOGICAL   LECTURE    ROOM. 


Located  immediately  at  the  foot-hills  west  of  Denver,  there 
is  ready  access  to  an  almost  unsurpassed  series  of  geological 
sections  in  which  all  the  formations  from  the  triassic  up  to 
the  recent  may  be  readily  studied.  In  addition  to  this  the 
crystalline  schists  of  the  archsean  are  to  be  found  exposed 
in  great  variety  within  a  mile  or  two  of  the  school,  and  the 
more  recent  volcanic  rocks  may  be  studied  in  the  basalt 
and  in  the  andesitic  tufas  of  North  and  South  Table 
Mountains,  which  form  conspicuous  features  in  the  imme- 
diate landscape. 
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In  the  coal  mines,  stone  quarries  and  fire-clay  beds  of 
the  vicinity,  there  are  excellent  opportunities  for  the  study 
of  Economic  Geology,  while  the  paleontologist  has  a  good 
field  for  study  in  the  famous  fossil  leaf  deposits  of  the 
cretaceous  and  tertiary  formations  to  be  seen  almost  at  the 
very  doors  of  the  school. 

A  large  variety  of  minerals  may  also  be  collected  in 
the  crystalline  rocks  of  the  neighboring  foot-hills  and  in 
the  cavities  in  the  basalt  flow  capping  both  North  and 
South  Table  Mountains. 

In  addition  to  these  great  natural  advantages  have 
been  added  very  extensive  geological  and  mineralogical 
collections  which  in  number,  variety,  classification  and 
value,  far  exceed  any  other  collection  to  be  found  within 
the  State  of  Colorado. 

To  the  collections  originally  obtained  by  purchase  from 
Ward  &  Howell  of  Rochester,  New  York,  from  J.  Alden 
Smith,  (formerly  State  Geologist),  from  J.  S.  Randall  of 
Georgetown,  Colorado,  and  by  gifts  from  various  mines 
and  individuals,  has  from  year  to  year  been  added  a  large 
amount  of  material  collected  by  the  professor  in  charge 
and  by  others. 

This  department  occupies  four  rooms,  in  all  of  which 
may  be  found  portions  of  the  various  mineral  and  geologi- 
cal collections.  These  collections  have  been  classified  as 
follows : 

First A  Mineral  Type  Collection,   consisting   of 

well  characterized  specimens  to  be  used  by  the  students 
for  the  purpose  of  study  and  comparison.  This  collection 
contains  at  present  specimens  representing  two  hundred 
and  seventeen  species  and  sixty -one  additional  varieties. 
These  specimens  come  from  many  countries,  but  Colorado 
minerals  are  specially  well  represented. 

Second— A  Display  Collection,  mainly  of  large  and 
fine  specimens  of  minerals  and  rocks. 
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Third — A  Supplementary  Collection,  containing  the 
rarer  and  more  expensive  minerals  not  placed  in  one  of  the 
above  mentioned  collections. 

Fourth — A  Descriptive  Collection,  illustrative  of  the 
terms  used  in  describing  the  various  structural,  physical, 
optical  and  other  properties  of  minerals. 

Fifth — A  Student's  Working  Collection  of  Minerals, 
consisting  of  about  twenty  thousand  unlabeled  specimens, 
similar  to  those  in  the  Type  Collection,  to  be  used  by  the 
student  for  study  and  determination. 

Sixth — A  Crystal  Collection,  consisting  of  natural 
crystals  to  be  used  in  the  determination  of  crystal  forms. 

Seventh — A  Crystal  Model  Collection,  containing  a 
large  number  of  glass  and  wooden  models  used  in  the 
study  of  Crystallography. 

Eighth — A  Blow-Pipe  Collection,  containing  ma- 
terials used  in  Blow-Piping. 

Ninth — -Rock  Type  Collection,  containing  (a)  a  col- 
lection of  rocks  from  different  countries  of  the  world;  (b) 
a  series  of  Colorado  rocks;  (c)  various  rocks  illustrative  of 
structural  features. 

Tenth — A  Bock  Working  Collection,  containing  mis- 
cellaneous unlabeled  rocks,  to  be  used  by  students  in  con- 
nection with  the  study  of  Lithology. 

Eleventh — A  Collection  of  Fossils,  to  be  used  in 
connection  with  the  course  in  Historical  Geology. 

Twelfth — Duplicates  of  rocks,  minerals  and  fossils, 
to  be  used  for  exchange  with  other  institutions.  (See 
pages  54-55.) 

Thirteenth — The  United  States  Geological  Survey 
educational  series  of  rocks. 

Fourteenth — Professor  Patton's  private  collection  of 
Minerals,  displayed  in  the  Faculty  room. 

Fifteenth — Professor  Patton's  private  collection  of 
rocks. 
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MUSEUM. 

As  is  necessarily  the  case  in  a  technical  school,  most 
of  the  collections  are  arranged  for  purposes  of  instruction. 
Such  material  is  to  be  found  in  the  numerous  cases  of 
drawers  lining;  the  sides  of  the  rooms.  The  material  of 
greatest  interest  to  the  visitor  is  to  be  found  in  the  flat-top 
glass  cases.  This  consists  mainly  of  minerals,  but  in  part  also 
of  Colorado  fossils.  The  institution  has  at  various  times 
been  presented  with  specimens  of  ores  and  minerals  by 
graduates  and  friends.  Many  of  these  have  been  included 
in  the  "Type"  Collection,  but  numbers  are  to  be  found  in 
the  museum,  which  has  grown  more  rapidly  during  the 
past  three  years  than  at  any  previous  time.  This  year's 
additions  include  over  seven  hundred  crystals,  for  the 
Crystal  .Collection,  and  a  mass  of  material,  estimated  at 
over  ten  thousand  specimens,  now  incorporated  in  the 
various  collections,  mainly  in  the  "  Working  Collection." 

Among  the  more  interesting  displays  are  quartz  and 
microcline  crystals  from  Florissant,  Colorado;  telluride 
gold  and  silver  specimens  from  Boulder  County,  Colorado; 
beautiful  golden  calcites  from  Joplin,  Missouri;  and  the 
set  of  crystallized  sulphur  specimens.  Above  all,  however, 
the  cases  of  zeolites  (thomsonite,  analcite,  natrolite,  etc.) 
from  North  Table  Mountain,  Golden,  deserve  attention. 
Most  of  these  minerals  were  obtained  during  the  past  sum- 
mer. Probably  no  thomsonites  have  ever  been  found  so 
unique  and  so  beautiful  as  are  some  of  these  specimens. 
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COURSE   IN  GEOLOGY. 


This  course  runs  through  the  Junior  year  and  is 
divided  into  four  subjects,  namely:  Dynamical  Geology, 
Structural  Geology,  Lithology,  Historical  Geology.  The 
general  principles  of  Geology  are  taught  through  text- 
book ( Le  Conte's  Elements  of  Geology )  and  lectures, 
supplemented  by  numerous  field  excursions. 

The  Rock  Type  Collection,  Rock  Working  Collection, 
and  the  other  collections  named  on  pages  48  and  49,  come 
into  constant  use  during  this  course,  whose  intent  is  to 
make  of  Geology  a  study  of  practical  application  in  con- 
nection with  mining  and  prospecting. 

The  surroundings  are  peculiarly  adapted  to  further 
this  intent.  The  vicinity  of  Golden  is  rich  in  rocks  of 
various  ages,  including  also  many  illustrations  of  Eco- 
nomic Geology.  Building  stone,  clay,  limestone  and  coal 
are  mined  or  quarried  within  sight  of  the  school,  while 
the  formations  include  the  tertiary,  cretaceous,  jura-trias, 
archsean  and  eruptive  rocks. 

The  excellent  and  constantly  growing  collections  of 
rocks  make  it  possible  to  familiarize  the  student  with  all 
the  important  rock  types  and  to  make  the  study  of  Lith- 
ology a  thoroughly  practical  one.  Numerous  sections  of 
Colorado  rocks  have  been  prepared  and  mounted  for 
microscopical  examination. 
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COURSE  IN   MINERALOGY. 


Under  this  head  are  included  Crystallography,  Blow- 
Piping  and  Determinative  Mineralogy. 

The  immediate  object  of  this  course  is  to  give  the 
student,  in  a  comparatively  short  time  a  thorough  famil- 
iarity with  the  more  commonly  occurring  minerals,  i.  <?., 
with  such  as  form  the  materials  of  rocks,  or  are  likely  to 
be  met  with  in  connection  with  mining  operations. 

It  is  quite  possible  so  to  train  the  powers  of  observa- 
tion that,  with  the  aid  of  a  knife,  a  pocket  lens  and,  perhaps, 
of  one  or  two  other  simple  accessories,  which  can  easily  be 
carried  in  the  pocket,  one  can  determine  on  the  spot  nine- 
tenths  of  the  minerals  he  meets.  In  the  study  of  minerals, 
therefore,  attention  is  directed  mainly  to  the  physical  prop- 
erties, namely,  to  those  that  can  be  recognized  by  the  aid 
of  sight  and  touch. 

The  course  in  Mineralogy  extends  throughout  the 
whole  of  the  Sophomore  year,  five  hours  a  week  being 
devoted  to  this  subject  the  first  term,  and  eleven  hours  the 
second  term.  The  course  opens  with  the  study  of  Crys- 
tallography, which  requires  two- thirds  of  the  first  term. 
The  remaining  weeks  of  the  term  are  devoted  mainly  to  a 
short  course  in  the  use  of  the  blow-pipe,  in  which  only  such 
reactions  are  studied  as  are  likely  to  be  made  use  of  in 
determining  minerals  later  in  the  year.  Determinative 
Mineralogy  is  taken  up  about  February  1st  and  extends 
throughout  the  rest  of  the  school  year. 

Crystallography  and  Blow-Piping  are  taught  by  means 
of  lectures  and  practical  laboratory  work.  In  Determina- 
tive Mineralogy,  lectures    are    made    to    supplement    the 
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text-book  used  (Moses'  and  Parsons'  Mineralogy,  Crystal- 
lography and  Blow-Pipe  Analysis). 


SUMMARY  OF  COLLECTIONS  WITH    NUMBER  OF 
SPECIMENS   IN    EACH. 

Type  Collection  of  Minerals 3,125 

Working  Collection  of  Minerals 12,600 

Display  Collection  of  Minerals 1,155 

Supplementary  Collection  of  Minerals 950 

Crystal  Collection 1,600 

Display  Collection  of  Fossils .  -      260 

Miscellaneous  Collection  of  Fossils 920 

Type  Collection  of  Kocks 1,800 

Working  Collection  of  Rocks 4,800 

United  States  Geological  Survey  Educational  Series 

of  Rocks 156 

Professor  Patton's  Collection  of  Rocks 1,700 

Professor  Patton's  Collection  of  Minerals 970 

Estimated  number  of  specimens  in  process  of  incor- 
poration into  the  various  collections 10,000 

Summary  of  specimens 40,036 


EXCHANGE    MATERIAL. 


The  school  has  now  on  hand  a  considerable  quantity 
of  exchange  material  in  the  line  of  minerals,  rocks  and 
fossils,  an  itemized  list  of  which  follows.  Any  one  wish- 
in  o-  to  arrano-e  for  a  mutual  exchange  should  communicate 
with  Professor  Horace  B.  Patton,  Golden,  Colorado,  send- 
ing, if  possible,  a  list  of  minerals,  etc.,  offered  in  exchange. 
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MATERIAL  OFFERED  FOR   EXCHANGES. 


Zunyite,  Zuni  mine,  Silverton,  Colorado.  In  small,  sharp 
tetrahedrons,  etc.     Can  be  furnished  in  large  quantity. 

Huebnerite,  Gladstone,  Colorado.  Divergent  aggregates  of 
bronze  colored  crystals,  one  to  two  inches  long,  imbedded  in  quartz. 

Chalcedony,  Ute  Creek,  Colorado.  Botryoidal  and  banded. 
Colors  gray,  white  and  green. 

Milk  opal,  Ute  Creek,  Colorado. 

Corundum,  near  Salida,  Colorado.  Flat  crystals  one-eighth  to  one- 
quarter  inch,  (basal  plane  and  rhombohedron),  imbedded  in  quartz, 
etc.,  forming  a  corundum  schist.  Color  deep  blue,  also  gray  and 
brown. 

Sylvanite  and  other  tellurides  of  gold  and  silver,  Boulder 
County,  Colorado. 

Graphic  granite,  Clear  Creek,  Colorado.  In  masses  up  to  two 
feet. 

Copper,  Lake  Superior.     In  Calumet  and  Hecla  conglomerate. 

Garnets,  Michigamme,  Michigan.  Partly  altered  to  chlorite- 
Also  the  same  in  chlorite  schist. 

Willimite,  Franklin  Furnace,  New  Jersey.  In  rhombohedral 
crystals. 

Rubellite  and  lepidolite,  San  Bernardino  County,  California. 
Handsome  radiated  and  divergent  prisms  imbedded  in  lepidolite. 

Hanksite,  Borax  Lake,  San  Bernardino  County,  California.  In 
half-inch  crystals. 

Muscovite,  Saratoga,  Wyoming.  Handsomely  figured  in  red, 
brown,  yellow  and  black  colors  by  means  of  iron  oxides. 

ROCKS  AND   FOSSILS. 

ROCKS   FROM   CRIPPLE  CREEK,   COLORADO. 

Phonolite,  three  varieties,  from  Beacon  Hill. 

Phonolite,  Lookout  Mountain. 

Phonolite,  Rhyolite  Mountain. 

Phonolite,  Bull  Cliffs. 

Phonolite  (peculiar  spotted  variety),  Bull  Cliff  Summit. 

Trachytic  phonolite,  Bull  Hill. 

Nepheline  syenite,  Vindicator  mine,  Bull  Hill. 

Nepheline  syenite,  Longfellow  mine,  Bull  Hill. 
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Andesite,  with  large  black  apatite  crystals,  resembling  quartz, 
Battle  Mountain. 

Granite,  coarse  Red,  fresh,  Rhyolite  Mountain. 

Granite,  with  strongly  developed  gneissose  structure,  Grouse 
Mountain. 

Andesite  breccia,  Rhyolite  Mountain. 

Banded  andesite  ash  rock,  stained  very  handsomely  in  purple, 
red,  yellow  and  white  colors.  Bull  Cliff. 

Fluorite-quartz  rock,  compactly  crystalline,  deep  purple  color, 
Anaconda. 

VARIOUS   LOCALITIES. 

Spherulites,  Silver  Cliff  and  Rosita,  Colorado.  Remarkably  fine 
roundish,  mostly  compound  spherulites  in  all  sizes  from  one  inch  to 
over  a  foot,  found  in  rhyolite  and  obsidian.  Also  fragments  of 
larger  compound  spherulites,  showing  branching  intergrowths  of 
quartz  and  feldspar.  (See  paper  by  W.  Cross  on  Spherulites  in  Acid 
Eruptive  Rocks,  Philosophical  Society  of  Washington.  Bulletin, 
Vol.  XI.,  pp.  411-444.) 

Obsidian,  Silver  Cliff,  Colorado. 

Hornblende  andesite,  Rico,  Colorado. 

Tourmaline  schists,  Belcher  Hill,  Jefferson  County,  Colorado. 

Andalusite  schists,  Vallecita  Valley,  San  Juan  Mountains, 
Colorado. 

Crinkled  mica  schist,  Van  Bibber  Creek,  Jefferson  County, 
Colorado. 

Flint  conglomerate,  Green  Mountain,  Jefferson  County,  Colorado. 

Basalt,  Table  Mountain,  Golden,  Colorado. 

Gabbro,  Duluth,  Minnesota. 

Melaphyre,  Houghton,  Michigan.  Many  varieties,  showing 
amygdules  of  chlorite,  calcite,  epidote,  etc. 

Andesite,  Crater  Lake,  Oregon.  Mostly  hypersthene  A.,  but 
showing  a  great  variety  of  structure  and  color  from  coarsely  crystal- 
line to  obsidian. 

Silicified  wood,  Green  Mountain,  Golden,  Colorado. 

Sharply  defined  veins  of  quartz,  and  of  quartz  and  muscovite  in 
black  tourmaline  schist,  Jefferson  County,  Colorado. 

MATERIAL   DESIRED   IN    EXCHANGE. 

The  School  of  Mines  can  make  good  use  of  almost  any  pure 
mineral,  especially  if  well  crystallized.  Sulphides,  arsenides,  aute- 
monides,  etc.,  are  specially  desired,  and  in  considerable  quantity; 
also  loose  crystals  suitable  for  use  in  studying  crystal  forms.  Those 
desiring  to  make  exchanges  are  requested  to  submit  lists  of  minerals 
or  rocks  offered.     (See  page  53.) 
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PHYSICS. 

The  course  in  Physics  is  given  by  lectures  and  reci- 
tations, accompanied  by  practical  work  in  the  laboratory. 
The  course  embraces  molecular  physics,  gravitation, 
mechanics  of  liquids  and  gases,  elementary  machines, 
acoustics,  the  theory  of  heat  and  of  the  steam  engine,  and 
the  general  principles  of  light. 

The  second  term  is  devoted  chiefly  to  an  elementary 
course  in  electricity  and  magnetism. 

The  object  of  the  laboratory  course  is  not  original 
research,  but  the  acquirement  of  a  certain  familiarity  with 
the  subjects  which  this  work  alone  can  give.  Durino-the 
first  part  of  the  course  the  student  acquires  facility  in  the 
use  of  instruments,  and  accuracy  in  measurement,  which 
fit  him  for  the  other  work  in  the  laboratory.  The  experi- 
ments are  quantitative,  and  are  selected  with  the  view  of 
illustrating  the  fundamental  principles  oi  the  subject, 
rather  than  of  devoting  the  student's  whole  time  to 
the  elaborate  determination  of  a  few  constants. 

The  equipment  of  the  laboratory  is  fairly  complete. 
A  fine  Troemner  and  an  excellent  Sartorius  balance  belong 
to  the  laboratory,  while  a  number  of  balances  from  the 
chemical  laboratory  are  available  during  a  part  of  the 
time.  Forty  micrometers  and  vernier  callipers  are  pro- 
vided, as  well  as  spherometers,  protractors,  etc.  Jolly 
balances,  hydrometers  of  various  kinds,  thermometers,  a 
fine  Kater's  pendulum,  lenses,  mirrors,  galvanometers? 
resistance  boxes,  Wheatstone  bridges,  apparatus  for  the 
determination  of  the  law  of  the  pendulum  and  for  the 
determination  of  Young's  modulus,  form  part  of  the 
equipment. 
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ELECTRICAL   ENGINEERING. 


The  course  in  Electrical  Engineering  is  intended  to 
cover  both  the  theoretical  and  practical  parts  of  the  subject. 
It  is  adapted  to  the  needs  of  the  State  by  the  devotion  of 
much  time  to  the  applications  of  electricity  to  mining  and 
metallurgy. 


DYNAMO   ROOM. 


In  the  third  and  fourth  years,  work  in  Mechanical 
Engineering  forms  a  considerable  part  of  the  course.  Tests 
of  steam  engines,  boilers  and  water  wheels  are  made  from 
time  to  time.  The  engine  is  fitted  up  for  testing,  as 
is  the  eighty  horse-power  boiler  furnishing  steam  to 
Engineering  Hall.  The  course  in  Electrical  Units  and 
Measurements  consists  of  lectures  on  the  theory  and  value 
of    the  units   of  the   science  and   the  modern  methods  of 
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measurement.     Four  hours  per  week  are  devoted  to  work 
in  the  laboratory. 

The  course  in  the  Distribution  of  Electricity  embraces 
distribution  for  lighting  and  the  various  systems  for  the 
transmission  of  power. 

Lectures  on  the  theory  and  design  of  Dynamo-Electric 
Machinery  occupy  the  student  live  times  a  week,  during 
the  fourth  year.  Two  full  afternoons  per  week,  in  addition, 
are  devoted  to  work  in  the  laboratory  and  in  the  design- 
ing room.  Alternate  currents  and  alternate  current  trans- 
formers occupy  a  large  portion  of  the  time  during  this  year. 

The  laboratory  work  of  the  fourth  year  consists  of 
insulation  and  capacity  tests,  measurement  and  location  of 
faults,  determination  of  magnetization  curves  of  iron  and 
steel,  determination  of  characteristic  curves  of  various 
machines,  and  of  tests  of  dynamos  and  motors,  as  well  as 
standardizing  and  calibrating  various  instruments. 

Besides  the  space  occupied  by  the  general  lecture 
room  and  the  Physical  Laboratory,  a  large  room  is  fitted 
up  on  the  second  floor  for  work  in  Photometry.  In  addi- 
tion to  the  Bunsen  photometer,  a  complete  "Keichsanstalt" 
standard  photometer,  with  all  accessories,  has  recently  been 
added  to  the  equipment  of  this  room.  The  various  experi- 
mental machines  are  belted  to  pulleys  on  a  jack  shaft, 
driven  by  the  engine  in  the  dynamo  room.  The  instru- 
ments for  use  in  testing  are  in  a  smaller  room  adjoining, 
where  the  marble  switchboard  and  the  large  resistance 
coils  are  also  placed.  Separate  wires  run  to  each  room 
from  both  the  alternate  and  continuous  current  circuits  and 
also  from  the  sixty-cell  accumulator  recently  purchased 
from  the  Electric  Storage  Battery  Company.  The  rooms 
on  the  north  side  of  the  building,  devoted  to  electrical 
measurements,  have  little  iron  used,  in  their  construction, 
while  the  room  designed  for  magnetic  measurements  has 
none.     These  rooms  are  equipped  with  piers,  non-inductive 


COLORADO  STATE  SCHOOL   OF  MINES.  59 

resistances,  gas,  water  and  direct  connections  to  all  circuits, 
besides  the  ordinary  galvanometers,  resistance  boxes,  bal- 
ances and  other  instruments. 

The  department,  in  addition  to  these  appliances,  is 
well  equipped  with  high-grade  galvanometers  and  the 
ordinary  apparatus  for  electrical  measurements.  Dynamo- 
meters, of  various  types,  and  wattmeters  enable  efficiency 
tests  to  be  conveniently  made.  Kelvin  balances,  electro- 
static voltmeters,  ammeters  and  voltmeters  of  various  makes, 
form  part  of  the  equipment. 

Through  the  kindness  of  Mr.  Irving  Hale,  the  depart- 
ment has  been  presented  with  a  twenty-five  horse-power 
motor. 

To  Mr.  Paul  Webster,  a  former  student  of  the  insti- 
tution, the  department  is  indebted  for  a  small  steam  engine. 

Mr.  John  Pipe  has  recently  presented  the  department 
with  a  dynamo  of  considerable  historical  interest. 


PRIME  MOVERS  AND  POWER  TRANSMISSION. 


During  the  fourth  year,  a  portion  of  the  time  is 
devoted  to  the  study  of  Steam  Engines  and  Hydraulic 
Motors  of  various  types.  This  subject  is  given  by  lectures 
accompanied  by  laboratory  work.  Complete  tests  are  made 
of  engines  and  boilers,  and  of  some  type  of  water  wheel. 

In  Hydraulics,  especial  attention  is  given  to  the  flow 
of  water  in  pipes,  conduits  and  open  channels.  Measure- 
ments are  made  of  flow  of  water  over  weirs  and  through 
orifices,  and  of  the  flow  in  the  ditches  near  Golden,  by  a 
number  of  methods. 
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MECHANICS, 


This  course  occupies  three  hours  per  week  during  the 
entire  Junior  year.  It  includes  Statics,  Dynamics  and 
Mechanics  of  Materials.  In  the  development  of  formulae 
and  methods,  free  use  is  made  of  mathematical  ideas  and 
symbols.  A  knowledge  of  the  Differential  and  Integral 
Calculus  is  a  necessary  preliminary  to  the  study  of  this 
subject  as  here  pursued.  The  practical  applications  are, 
however,  kept  constantly  in  view,  and  approximate  methods 
are  introduced  whenever  they  can  be  shown  to  be  sufficiently 
exact  and  to  materially  simplify  the  results.  The  students 
are  encouraged  in  every  way  to  rely  upon  their  own  reason- 
ing powers,  and  to  guard  against  a  mere  copying  of  book 
or  class-room  processes.  They  are  taught  to  reason  from 
fundamental  principles  in  all  cases,  and  to  avoid  "rule  of 
thumb"  work. 

Mechanics  of  Materials  is  treated  simply  as  a  branch 
of  the  general  subject,  and  not  as  a  separate  study.  The 
principal  formulae  are  developed  from  a  consideration  of 
the  principles  which  form  the  basis  of  Statics. 

In  the  laboratory  each  student  makes  a  prescribed 
series  of  tests  on  wrought  iron,  steel,  cast  iron,  wood, 
buildino-  stone  and  brick.  The  tests  on  wood  are  conducted 
by  the  methods  developed  in  the  work  of  the  United  States 
Bureau  of  Forestry,  and  tests  on  all  other  materials  by  the 
most  approved  methods  now  in  use.  For  this  work  the 
laboratory  is  supplied  with  a  Riehle  testing  machine  of 
one  hundred  thousand  pounds  capacity,  fitted  for  work  in 
tension,  compression  and  transverse  testing. 

The  text-book  used  for  the  class-room  work  is  Church's 
"Mechanics  of  Engineering." 
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GRAPHICS 


Two  hours  per  week  of  lecture  and  text-book  work, 
and  one  afternoon  per  week  of  drafting  are  given  to  this 
subject  during  the  second  term  of  the  Junior  year.  The 
properties  of  reciprocal  figures,  the  equilibrium  polygon 
and  the  frame  pencil  are  developed  and  illustrated  in  the 
class-room  and  applied  to  numerous  problems  by  the  stu- 
dent in  the  drafting  room.  Each  student  determines  the 
stresses  in  a  number  of  framed  structures  under  the  various 
loadings  to  which  they  are  subject.  Roof  trusses,  iron 
building  frames,  gallows  frames,  bridge  trusses,  trestle 
bents  and  cranes  are  among  the  structures  assigned  to 
members  of  the  class  for  analysis. 

Although  great  importance  is  attached  to  the  graphi- 
cal method,  the  analytic  determination  of  stresses  is  not 
neglected  and  at  least  one  frame  is  treated  by  both  meth- 
ods and  the  results  compared. 

The  effect  of  the  rigidity  of  certain  classes  of  frames 
upon  the  stresses  in  their  members  is  studied,  and  several 
methods  for  the  calculation  of  deflections  and  the  stresses 
in  redundant  members  are  developed. 

The  graphic  determination  of  bending  moments  in 
pins  subject  to  non-coplanar  forces  is  taken  up  both  in 
the  lecture  and  drafting  rooms. 

It  is  intended  that  this  course  and  the  one  in  "  Me- 
chanics of  Materials "  shall  cover  all  the  ground  prepar- 
atory to  actual  structural  design,  which  is  taken  up  in  the 
Senior  year. 
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THEORY  OF  CONSTRUCTION. 


In  this  course  the  principles  and  methods  developed 
in  the  study  of  Mechanics  and  of  Graphics  are  applied  to 
the  design  of  various  structures.  Among  these  are 
wooden  and  steel  roofs  and  buildings,  gallows  frames, 
trestles,  flumes,  masonry  arches,  dams,  retaining  walls, 
chimneys  and  foundations.  Standard  specifications  are 
discussed  with  great  care.  Theories  which  are  incom- 
plete are  supplemented  by  accounts  of  methods  adopted 
in  existing  structures.  Kecords  of  failures  are  studied, 
and  the  causes  pointed  out  whenever  they  can  be  ascer- 
tained. The  limitations  put  upon  theoretical  results  by 
labor  conditions,  and  the  means  available  for  executing 
the  work,  are  considered.  Economic  considerations  are 
kept  in  view,  and  students  are  taught  that  least  cost  is  the 
first  essential.  Nor  is  it  forgotten  that  first  cost  is  not 
the  only  cost,  the  question  of  durability  being  carefully 
studied. 

Each  student  makes  several  designs  of  structures, 
both  framed  and  masonry,  and  executes  complete  working 
drawings,  bills  o£  material  and  detailed  estimates  of  cost. 

Three  lectures  and  one  afternoon  in  the  draughting 
room  each  week  of  the  first  Senior  term  are  given  to  this 
subject.  Baker's  "Masonry  Construction"  is  used  as  a 
text  during  a  portion  of  the  term.  During  its  remainder, 
no  text  is  specified,  but  Johnson's  "Engineering  Contracts 
and  Specifications,"  and  "Modern  Framed  Structures," 
are  used  as  supplements  to  the  lecture  work. 

The  Carnegie  Steel  Company,  Limited,  has  presented 
to  the  Engineering  Department  a  complete  series  of  sec- 
tions of  structural  steel. 
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SURVEYING. 

The  instruction  in  this  subject  is  both  theoretical  and 
practical,  the  aim  being  to  convey  to  the  mind  of  the 
student  a  broad  understanding  of  the  subject  and  its 
applications  in  the  professional  work  of  the  Mining  En- 
gineer. As  a  means  to  this  end,  the  institution  is  well 
supplied  wTith  the  necessary  instruments  for  field  practice. 
Among  these  may  be  mentioned  one  complete  mining 
transit  with  side  telescope,  one  complete  mining  transit 
with  combination  top  telescope  and  solar  attachment,  one 
triangulation  transit,  two  complete  engineer's  transits  with 
solar  attachments,  four  engineer's  levels,  one  needle  com- 
pass, two  three-hundred-foot  steel  tapes,  and  all  the 
necessary  accompanying  apparatus  for  field  and  office  use, 
such  as  chains,  tapes,  stadia  boards,  level-rods,  etc.-f- 

The  class  instruction  begins  with  adjustment  and  use 
of  the  transit,  and  the  principles  of  Land  Surveying,  the 
field  work  consisting  of  traverses,  and  various  problems 
designed  to  familiarize  the  student  with  the  actual  hand- 
ling of  the  transit  and  tapes,  and  to  illustrate  the  care 
necessary  to  secure  good  results.  The  problems  are  all 
plotted  and  handed  in,  and  accuracy  is  insisted  upon. 

The  use  and  adjustments  of  the  level  are  treated  in 
the  same  order  as  with  the  transit.  Simple  exercises  in 
differential  leveling  are  given  until  the  student  has  suffi- 
cient experience  to  enable  him  to  run  profile  lines,  and 
determine  from  them,  the  best  grade  for  street  and  sewer 


fThe  surveying  instruments  are  all  of  the  best  makes,  and 
additions  are  constantly  being  made.  Among  the  makers  may  be 
mentioned  Buff  &  Berger,  Heller  &  Brightley,  Gurley  &  Sons  and 
Troughton  &  Simms. 
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lines.    The  further  use  of  the  level  is  left  until  the  subject 
of  railroad  surveying  is  reached. 

The  determination  of  the  true  meridian  by  means  of 
the  various  Solar  Attachments  is  made  clear  by  the  discus- 
sion of  the  astronomical  principles  involved,  and  the 
adjustment  and  use  of  these  attachments  in  the  field. 

In  this  connection  the  method  of  direct  solar  observa- 
tion for  the  meridian  is  given.  This  subject  is  regarded  as 
of  fundamental  importance  to  nearly  all  surveying  work 
and  especially  is  this  true  of  claim  surveying  for  patent,  to 
which  great  attention  is  paid.  Each  party  undertakes  the 
complete  survey  of  a  mining  claim  for  patent,  going  through 
all  the  field  work  that  a  United  States  Deputy  Mineral 
Surveyor  would  have  to  do,  checking  meridians,  determin- 
ing free  end  lines,  computing  areas  and  intersections;  and 
finally  making  a  preliminary  plat  and  writing  up  field  notes 
according  to  the  requirements  of  the  Surveyor- General's 
office. 

The  lectures  given  on  this  subject  enter  into  the  detail 
in  which  it  is  involved  and  touch  upon  the  mining  law 
relating  to  surveyors  and  the  patenting  of  mining  property. 
The  general  theory  and  practice  in  underground  surveying 
is  discussed,  especial  attention  being  paid  to  the  instru- 
mental difficulties  and  particular  problems  encountered. 
Toward  the  end  of  the  year  time  is  allowed  for  the  complete 
survey  of  some  mine  in  the  vicinity,  and  the  making  of  the 
accompanying  maps  and  computations. 

In  Topographical  Surveying  each  class  makes  a  survey 
and  contour  map  of  some  favorable  place,  with  a  view  to 
locating  the  best  position  for  a  dam  or  reservoir  site,  or 
with  a  view  to  city  improvements. 

In  City  Surveying,  classes  are  instructed  in  the  laying 
out  of  cities  and  towns,  surveys  of  new  subdivisions,  street 
improvements,  giving  of  grades,  etc.,  together  with  such 
applications  of  each  in  the  field  as  time  will  allow. 
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In  Geodetic  Surveying,  classes  are  instructed  in  the 
outlines  of  that  subject,  the  different  kinds  of  triangula- 
tion,  description  of  the  United  States  Coast  Survey  base 
apparatus  and  the  establishment  of  stations  and  signals.  A 
base  line  is  measured  with  a  three-hundred -foot  steel  tape 
and  all  corrections  made  so  as  to  eliminate  errors  of  sag 
and  pull.  On  this  rests  a  system  of  triangulation  of  the 
neighboring  peaks  and  all  angles  measured  and  adjusted, 
and  distances  computed. 

In  Railroad  Surveying,  classes  are  instructed  in  the 
theory  of  curves  of  different  kinds,  running  of  levels  and 
the  measurement  of  earthwork.  The  time  in  the  field  is 
devoted  to  a  projected  line  with  preliminary  and  location 
surveys,  topography,  cross -sectioning  and  preliminary  and 
final  estimates  of  earthwork. 

During  the  course  each  student  is  required  to  make  a 
determination  of  the  true  meridian  by  an  observation  on 
the  pole  star;  he  is  also  required  to  find  the  latitude  using 
transit  solar  attachment  or  sextant. 

The  liberal  time  scheduled,  coupled  with  the  fact  that 

our    winters    are     usually    mild    and    open,    allows  very 

thorough  instruction  in  the  field  and  admits  class  instruc- 
ts 

tion  and  the  field  work   devoted   to   the  same   subject  to 
occur  practically  at  the  same  time. 

In  field  practice  the  class  is  divided  into  groups,  so 
as  to  allow  the  maximum  amount  of  practice  to  each  indi- 
vidual. The  members  of  the  groups  also  alternate  as  to 
duties,  so  that  each  one  in  turn  has  ample  opportunity  for 
mastering  every  detail. 
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DRAUGHTING. 


It  is  the  object  in  this  department  to  first  give  a 
thorough  grounding  in  all  the  more  elementary  parts  of 
Mechanical  Drawing,  and  to  follow  this  with  their  appli- 
cation in  the  most  practical  way  possible  in  a  technical 
school. 


SOPHOMORE    DRAFTING   ROOM. 


The  student  is  first  taught  the  proper  way  of  using 
his  instruments,  preparing  his  sheets,  etc.,  and  then  given 
the  simplest  of  geometrical  figures,  to  cultivate  some  skill 
in  their  use.  At  this  time  individual  instruction  is  given 
each  student. 

The  work  then  leads  into  the  more  difficult  elements 
of  drawing,  including  line  shading  and  tinting,  together 
with  lettering,  and  no  student  is  allowed  to  proceed  who 
cannot  neatly  execute  at  least  two   alphabets  in  free-hand. 
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Then  follows  all  the  more  difficult  work,  in  projec- 
tions and  intersections,  interspersed  with  representative 
practical  problems,  to  show  the  direct  application  to  actual 
work.  The  elements  of  all  the  methods  of  representing 
objects  upon  one  plane,  including  true  perspective,  com- 
pletes the  purely  elementary  work. 

In  this  work,  as  in  the  more  advanced,  no  grades  are 
given.  Each  drawing  must  reach  a  certain  standard,  such 
as  would  hold  in  any  well  regulated  drawing  office,  before 
being  accepted,  and  under  these  conditions  all  drawings 
are  of  the  same  rank,  except  as  to  artistic  effect,  which  is 
not  a  requisite  of  pure  Mechanical  Drawing. 

The  advanced  drawing  is  all  of  a  practical  nature. 
The  elements  which  have  been  mastered  in  the  previous 
years  are  here  combined,  and  only  the  methods  used  in 
the  best  American  drawing  offices  are  followed. 

To  this  end,  the  drawing  rooms  have  been  equipped 
with  the  most  efficient  appliances.  The  Freshmen  have 
large,  rigid  drawing  tables,  with  ample  room  for  each 
individual,  and  the  advanced  classes  have  improved  indi- 
vidual tables,  adjustable  in  every  way,  the  light  being 
reflected  from  the  perfectly  white  wTalls,  giving  a  mild 
diffused  light,  much  preferred  to  strong  direct  light. 

The  blue-print  room  is  complete  in  every  way,  and 
students  are  taught  to  make  prints  either  from  tracings  or 
direct  from  the  bond  papers  now  so  much  used. 

Applicants  for  advanced  standing  must  bring  with 
them  the  work  they  hare  executed  in  Mechanical  Draw- 
ing, or  in  Descriptive  Geometry. 

The  work  by  years  is  as  follows: 

FRESHMAN   YEAR. 

Use  of  drawing;  instruments,  mounting  sheets,  etc. 
This  includes  the  proper  selection  of  instruments,  testing 
and  care  of  pen  points,  and  like  details,  all  of  great 
importance  to  the  beginner.     Plain  geometrical  problems, 
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simple  projections  and  intersections;  plans,  elevations  and 
sections,  exercises  in  lettering,  both  free-hand  and  with 
the  instruments;  line  shading,  tinting  and  shading  with 
tints;  with  applications  of  each  as  in  working  drawings. 
The  working  of  problems,  as  given  in  Church's  Descrip- 
tive Geometry,  including  a  large  number  of  exercises 
relating  to  the  first  seventeen  problems  as  there  given; 
problems  in  intersections,  including  the  intersections  of 
planes  with  cylinders,  planes  and  cones,  planes  and  surfaces 
of  revolution;  surfaces  of  revolution  with  surfaces  of  revo- 
lution, etc.;  exercises  in  shades  and  shadows. 

SOPHOMORE  YEAR. 

At  the  beginning  of  this  year  the  study  of  Elementary 
Mechanism  is  taken  up  in  the  class-room  and  continues 
throughout  the  year.  A  part  of  the  first  term  is  used  on 
the  study  of  Isometric  projection  and  true  perspective. 

Several  sheets  of  drawing  follow,  involving  the  con- 
tinual use  of  the  principles  of  Descriptive  Geometry  in  the 
representation  of  actual  machine  parts. 

The  rest  of  the  year  is  given  over  to  problems  in 
Mechanism.  This  includes  the  laying  out  of  lobed  wheels, 
spur  wheels,  beveled  wheels,  sprocket  wheels,  cams,  special 
motions  with  link  work,  etc. 

Blue  printing  is  explained  at  the  beginning  of  the 
year,  and  the  student  becomes  practiced  in  the  process  by 
making  prints  of  his  own  work  from  time  to  time. 

Special  pains  are  taken  all  through  this  year  to  get 
the  student  in  the  way  of  making  good  working  drawings 
according  to  the  best  American  practices. 

JUNIOR  YEAR. 

The  study  of  Machine  Design  is  taken  up  in  the  class- 
room at  the  beginning  of  this  year  and  continues  through 
the    first    term.     The    drawing    for    this    term    is  all    in 
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connection  with  this  study,  and  includes  the  designing  of 
such  parts  of  machines  as  follows:  bolts  and  nuts;  keys 
and  cotters;  pipes  and  pipe  joints;  shafting  and  shaft 
couplings;  journals  and  journal  bearings;  arms,  hubs  and 
rims  of  gear  wheels,  belt  wheels,  sheave  wheels,  etc.  Rivets 
and  riveted  joints;  horse  power  of  belts  and  gearing, 
brackets  and  pillow  blocks,  with  other  devices,  are  all 
explained  and  drawn. 

SENIOR    YEAR. 

The  Draughting  of  this  year  is  distributed  among  the 
several  departments  of  Metallurgy,  Engineering  and  Elec- 
trics. Designs  assigned  according  to  the  special  work  of 
the  student,  are  executed  of  metallurgical  plants,  masonry 
work  and  bridges,  and  of  electrical  machinery.  The 
draughting  of  this  year,  in  short,  is  not  intended  as  in- 
struction in  draughting,  but  as  applied  work. 
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FIELD    TRIPS. 


An  important  part  of  the  work  of  the  institution  con- 
sists in  visiting  mines,  smelting  works,  power  plants  and 
other  works,  where  the  process  lectured  upon  may  be 
seen  in  actual  operation. 

Trips  of  this  description  have  been  made  in  past  years 
to  Aspen,  Leadville,  Central  and  Idaho  Springs,  in  Colo- 
rado, and  to  the  Michigan  copper  and  iron  mines  (sum- 
mer of  1893). 

In  the  line  of  Coal  Mining  and  Economic  Geology, 
excursions  have  been  made  to  El  Moro  and  Trinidad, 
Canon  City  and  the  local  mines  (near  Golden). 

Metallurgical  trips  to  the  smelters  at  Denver  and 
vicinity  are  quite  frequent,  while  Pueblo  and  Leadville 
have  also  been  included  in  longer  trips. 

The  trip  of  1896,  lasting  a  fortnight,  included  Mani- 
tou  (geology);  Pueblo  (steel  works,  smelters);  Florence 
(oil) ;  Canon  City  (coal  mining)  and  Leadville  (mines  and 
reduction  works). 

The  trip  of  1898  is  described  on  page  39. 

Geological  excursions  have  been  frequent,  and  although 
chiefly  confined  to  a  radius  of  ten  miles  from  Golden,  have 
been  extended  to  Boulder  County,  to  the  Pike's  Peak 
region  and  to  the  southern  portion  of  the  State. 

On  these  trips,  low  traveling  rates  are  secured  for  the 
students,  and,  as  presenting  practical  advantages  too  great 
to  need  any  arguments  in  their  favor,  they  have  recently 
been  made  part  of  the  obligatory  work  of  the  course. 
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LIBRARY. 

The  Library  contains  nearly  five  thousand  volumes, 
mostly  standard  scientific  and  technical  works,  though 
history  and  travels  are  not  neglected.  Its  cost  per  volume, 
as  must  be  the  case  with  scientific  works,  has  been  large. 

Complete  sets  of  the  transactions  of  the  institute  of 
milliner  engineers,  civil  engineers,  association  of  engineer- 
ing  societies,  journals  of  chemistry,  electricity  and  metal- 
lurgy, and  technical  cyclopedias  in  various  lines,  are 
among  the  recent  additions. 

The  shelf  and  catalogue  arrangements  are  upon  the 
Dewey  decimal  system.  Pamphlets  are  separately  placed 
in  special  drawers,  also  under  classification. 

The  authorities  of  the  institution  desire  to  acknowledge 
the  generosity  of  Capt.  Edw.  L.  Berthoud,  formerly  a  trus- 
tee of  the  school,  and  of  Mr.  Edw.  G.  Stoiber,  of  Silverton, 
Colorado,  in  presenting  a  number  of  valuable  works. 


APPARATUS    AND    MACHINERY. 


The  scientific  apparatus  in  the  various  departments 
can  hardly  be  named  in  detail  in  the  catalogue.  Reference 
should  be  made  to  the  headings  "Departments  of  Instruc- 
tion," under  which  some  description  will  be  found.  The 
estimate  for  the  year  1898  on  value  of  apparatus  and 
machinery  is  $41,000,  which  figure  is  exclusive  of  all 
furniture,  fittino-s,  desks,  cases  or  ordinary  school  appliances. 
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BUILDINGS 

(i).      BUILDING    OF    i88o-'82. 

The  combined  building  of  1880-'82,  has  the  main 
dimensions  of  100x70  feet,  two  stories,  and  basement 
extending  under  most  of  the  space. 

The  Kiehle  testing  machine  (see  "  Mechanics"), 
stands  in  the  south  basement,  and  is  run  by  electric  motor. 

One  of  the  two  rooms  for  furnace  assaying  is  also  in 
this  basement,  which  contains  besides,  rooms  for  testing  of 
material  and  for  the  storage  of  laboratory  supplies. 

The  main  floor  is  wholly  occupied  by  chemical  labor- 
atories, assay  rooms,  balance  rooms,  and  rooms  for  the 
storage  and  issue  of  apparatus.      (See  "  Chemistry.") 

The  second  floor  contains  the  lecture  room  for  mathe- 
matics (excepting  Freshman  year).  This  room  is  at  the 
north  end  of  the  building,  dimensions  21x44  feet.  The 
lecture  room  for  general  chemistry  (35x35)  is  next  in 
order,  having  an  annex  room  for  apparatus. 

Special  laboratories  (50x25)  are  also  upon  this  floor, 
the  remainder  of  whose  space  is  occupied  by  several. small 
rooms  for  balances  and  apparatus  of  various  kinds. 

(2).      BUILDING    OF    1890. 

This  building  is  connected  with  that  of  1882  by 
passages  on  every  floor.  Its  length  is  one  hundred  feet; 
its  width  from  fifty-seven  to  sixty-eight  feet.  Its  base- 
ment contains  the  gymnasium  (q.  v.)  lavatories,  shower 
bath,  work-shop,  steam -heating,  boiler  and  gas  apparatus. 

The  first  floor  contains  the  offices  of  the  Registrar, 
library  and  reading  room  on  one  side  of  the  main  hall. 
The   space  on  the  other  side  (65x40),  is  occupied  by  the 
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department  of  geology  and  mineralogy.  It  is  divided  into 
three  rooms,  one  for  the  museum,  two  for  working  depart- 
ments and  lecture  room,  containing  all  the  collections 
used  for  instruction  in  geology,  mineralogy,  lithology  and 
blow-piping. 

The  second  floor  is  divided  into:  (1.)  Lecture  room 
for  metallurgy  and  mining,  containing  also. the  collections 
and  models  for  this  department,  and  the  arc  lantern  for 
exhibition  of  the  numerous  slides  which  have  been  prepared 
of  working  draughts  for  these  courses.  (2.)  Lecture 
room  for  mathematics,  chiefly  devoted  to  Freshman  work. 
(3.)  Lecture  room  for  engineering  classes.  (4.)  Lecture 
room,  used  by  various  classes.  (5.)  Oflice  rooms  for 
Professors. 

The  fourth  floor  is  entirely  occupied  by  the  Freshman 
Draughting  room,  and  Professor's  oflice.  The  space  is  four 
thousand  square  feet.  This  fine  room  is  lighted  partly  by 
windows,  but  largely  by  sky-lights,  and  is  fitted  up  with 
conveniences  for  stretching  and  washing  drawings,  and 
other  appliances.  It  will  accommodate  over  one  hundred 
and  twenty  students. 

This    building  stands  upon  ground  overlooking  the 
town,  and  presents  a   handsome   appearance.     It  was  first 
occupied  at  the  opening  of  the  fall  term  of  1890. 
(3).     BUILDING  OF   1894  (HALL    OF    ENGINEERING). 

The  completion  of  Engineering  Hall  has  placed  the 
department  of  Physics  and  Electrical  Engineering  on  a  new 
footing.  The  space  in  the  old  quarters  was  entirely  inad- 
equate for  a  department  ol  so  much  importance  to  a  state  in 
which  electric  power  is  so  widely  used  in  mining  operations. 

Engineering  Hall  is  a  three-story  brick  and  stone 
structure,  fifty  by  seventy-five  feet.  The  lower  floors  are 
devoted  to  Physics  and  Electricity,  while  the  upper  floor 
contains  two  large  draughting  rooms,  a  blue- print  room 
and  a  room  containing  the  school's  collection  of  drawings, 
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tracings  and  blue  prints,  which  is  also  used  as  a  study  by 
the  instructor  in  drawing;. 

The  second  floor  is  devoted  to  Physics  and  to  ele- 
mentary work  in  Electricity  and  Magnetism.  The  lecture 
room,  furnished  with  raised  seats,  will  accommodate  about 
seventy  students.  For  experiments  in  light,  the  room  can 
be  quickly  darkened.  The  photometer  room  is  fitted  for 
experiments  in  light  and  the  measurement  of  arc  and 
incandescent  lamps.  The  room  devoted  to  laboratory  work 
in  Physics  and  Elementary  Electrical  Measurements,  is 
well  lighted  and  fitted  with  slate  shelves  and  heavy  tables. 
The  balances,  placed  on  separate  slate  shelves  supported 
from  the  walls  of  the  building,  are  in  another  room,  con- 
nected with  the  main  laboratory.  Gas,  air,  water  and 
electricity  are  supplied  at  various  points  in  the  laboratory. 

The  south  half  of  the  lower  floor  is  divided  into  two 
rooms,  the  larger  containing  the  fifty  horse-power,  high- 
speed engine,  the  dynamos  and  motors  for  testing  purposes. 
All  wires  run  from  this  room  to  the  smaller,  which  contains 
the  slate  switch  board,  the  measuring  instruments  for  testing 
work,  and  the  large  resistance  coil.  A  small  workshop  con- 
nects with  the  dynamo  room.  The  battery  room,  floored  with 
tiles,  contains  the  sixty-cell  accumulator  and  various  pri- 
mary batteries.  Three  light  rooms  furnished  with  piers,  on 
the  north  side  of  the  building,  are  devoted  to  advanced  work 
in  Electrical  Measurements.  Very  little  iron  is  used  in  the 
construction  of  the  lower  portion  of  the  building,  so  that 
all  the  rooms  are  well  adapted  for  electrical  measurements. 

The  building  is  heated  by  the  Sturtevant  system. 
The  boiler  house  contains  the  Sturtevant  engine  and  fan, 
eighty-horse  power  boiler,  feed  pumps,  heater,  etc. 

P.  S.  Poeschlaub,  of  Denver,  was  the  architect  of  the 
buildings  of  1890  and  of  1894. 

The  total  floor  space  in  the  three  buildings  is  over 
forty-five  thousand  square  feet. 
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GROUNDS. 


The  tenth  General  Assembly  gave  $5,000  for  improve- 
ment of  the  grounds,  the  City  of  Golden  permitting  the  ab- 
sorbtion  of  the  street  formerly  dividing  Engineering  Hall 
from  the  other  buildings.  Stone  walks,  terraces  and  grass 
plats  now  give  to  the  entire  premises  a  finish  long  lacking. 

A  final  readjustment  of  the  space  in  the  buildings  of 
1880,  1882,  and  'l890,  effected  in  the  fall  of  1897,  allows 
the  utilization  of  all  the  space  hitherto  unavailable. 

The  site,  well  above  the  main  part  of  the  town,  is 
admirable  both  for  scenic  and  sanitary  environment. 


GOLDEN    HIGH    SCHOOL. 


The  courses  in  the  Golden  High  School  (Prof.  Wm. 
Triplett,  Principal),  are  those  recommended  by  the  Colo- 
rado State  Teachers'  Association.  They  have  been  adopted 
in  all  the  higher  institutions  of  learning  in  the  State, 
having  preparatory  departments. 

Pupils  in  the  High  School  may  pursue  such  studies 
as  they  are  prepared  to  take,  but  fifteen  units  of  study 
including  History  and  English  (4),  Algebra  (1-J)  and 
Geometry  (1-J)  are  required  for  graduation. 

By  "Unit  of  Study"  is  meant  a  year's  work  on  any 
branch,  five  recitations  per  week  for  thirty -six  weeks. 

In  addition  to  the  topics  named  above,  Physiography, 
Biology,  Trigonometry,  Latin  and  German  form  parts  of 
the  course. 

The  entire  upper  floor  of  an  eight-room  building  is 
used  by  the  High  School.  This  school  offers  ample  oppor- 
tunity for  preparation  to  those  wishing  to  enter  the  State 
School  of  Mines. 
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THE  SCIENTIFIC  SOCIETY. 


In  connection  with  the  school  is  the  organization 
known  as  the  "Technical  and  Scientific  Society  of  the  Colo- 
rado School  of  Mines,"  composed  of  active  members  from 
the  Senior  and  Junior  classes,  the  Faculty  and  the  Alumni 
of  the  School.  Sophomores  and  Freshmen  are  associate 
members. 

The  object  of  the  society  is  the  presentation  and  dis- 
cussion of  papers  on  technical  and  engineering  subjects,  so 
that  the  special  knowledge  of  one  member  may  be  shared 
by  all.  A  secondary  object  is  the  benefit  to  be  derived 
from  addressing  a  public  assembly,  giving  the  members  a 
confidence  in  themselves  which  may  be  of  value  to  them  in 
their  careers. 

A  salient  feature  of  the  society  is  the  delivery  of 
lectures,  from  time  to  time,  by  professional  men  and 
members  of  the  Alumni,  who  have  had  practical  experi- 
ence in  their  several  branches  of  engineering. 

Officers  are  elected  each  year  from  the  Senior  class. 

The  programmes  are  prepared  by  an  appointed  com- 
mittee selected  from  the  Senior  and  Junior  classes.  The 
meetings  are  held  monthly  in  the  school  building. 

Officers  for  the  year  1898-'99  are  as  follows: 

President .Andrew  Weiss,  (1899). 

Yice  President Lester  S.  Grant,  (1899). 

Secretary Arthur  E.  Townsend,         (1899). 

Treasurer Frederick  C.  Steinhauer,  (1899). 

Corresponding  Secretary, Professor  James  C.  Roberts. 
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ALUMNI   ASSOCIATION. 


The  Association  of  the  Alumni  of  the  Colorado  State 
School  of  Mines  holds  its  annual  meeting  and  banquet  on 
the  day  following  the  commencement  exercises,  unless 
otherwise  provided  by  the  executive  committee. 

All  graduates  holding  degrees  are  eligible  to  member- 
ship, and  are  invited  to  the  annual  meeting  and  banquet. 

The  aim  of  the  Association  is  to  promote  aquaintance 
and  friendship  among  the  graduates,  to  encourage  them  to 
aid  each  other,  and  to  make  an  organized  effort  to  elevate 
and  uphold  the  reputation  and  standard  of  the  Alma  Mater. 

The  officers  of  the  Association  for  the  year  ending 
June  9th,  1899,  are  as  follows: 

President Edward  E.  Rowe,    (1895). 

1st  Vice  President J.  C.  Febles,  (1897). 

2d  Vice  President, W.  H.  Paul,  (L896). 

Secretary  and  Treasurer Robert  S.  Stockton,  (1895). 

|   John  Gross,  (1897). 


Members  of  the  Executive 
Committee 


Chas.  T.  Durell,      (1895). 
James  W.  Bowie     (1894). 
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DIRECTORY  OF  GRADUATES, 


Kingman,  Jerry Chemist. 

Los  Angeles,  California. 

*Lorah,  Bela  I 


1889. 

Bellam,  Henry  L. Chemist,   Anaconda 

Anaconda,  Montana.  Mining  Company. 

Craigue,  Wm.  H Mining  Engineer. 

Colorado  Springs,  Colorado. 

*Wertheim-Salomonson.  F.  M.  G.  A 


NAME  AND   ADDRESS.  1882.  OCCUPATION. 

Middleton,  Wm.  B Mining  Engineer. 

Denver,  Colorado. 

1883. 
Wiley,  Wm.  H. Mining  Engineer. 

Denver,  Colorado. 

1886. 
van  Diest,  Edmond  C Superintendent,    Max- 

San  Luis,  Costilla  County,  Colorado.  well  Land  Grant 

Gehrmann,  Charles  A. Superintendent,    Con  - 

Idaho  Springs,  Colorado.  solidated     Stanley 

Mining  Company. 
1888. 
Ambrosius,  Carl  E. Mining  Engineer. 

Guanacevi,  Durango,  Mexico. 

*Flovd,  John  A 


*Deceased. 
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NAME   AND  ADDRESS.  1890.  OCCUPATION. 

Comstock,  Chas.  W. Professor    of    Mining 

Denver,  Colorado.  Engineering,      Colo. 

School  of  Mines. 

1891. 

Johnson,  Edw.  "W Chemist,     Colorado 

Pueblo,  Colorado.    ,  Smelting  Company. 

Smith,  Charles  D. Metallurgist,    Phila- 

Puebio,  Cc  lorado.  del phia  Smelter. 

1892. 
Aller,  Frank  B. Chemist,  Perth  Amboy 

Perth  Amboy,  New  Jersey.  Reduction  Co. 

Brown,  Norton  H Surveyor. 

Golden,  Colorado. 

Budrow,  Wm.  B Chemist,  La  Gran  Fun  - 

Aguas  Calientes,  Mexico.  dicion. 

Cole,  Burt Engineer. 

Los  Angeles,  California. 

Hindry,  Willis  E. Engineer. 

Delamar,  Nevada. 

Kimball,  George  K.,  Jr. Chemist,    Kilton    Ore 

Idaho  Springs,  Colorado.  Purchasing  Co. 

Kimball,  Jos.  S Assay er,     Commodore 

Creede,  Colorado.  Mine. 

Lewis,  Wm.  B.__ Manager,  Denver  Sul- 

Denver,  Colorado.  pllite  Fibre  Co. 

McMahon,  Charles  H Mine    Superintendent. 

Sierra  Mojada,  Coahuila,  Mexico. 
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NAME  AND  ADDRESS.  1893.  OCCUPATION. 

Collins,  Phillip  M Assayer. 

Boulder,  Colorado. 

Hawley,  R.  Howard Chemist,  Philadelphia 

Pueblo,  Colorado.  Smelter. 

Jewell,  Gilbert  E. Metallurgist. 

Chartres  Towers,  Queensland,  Australia. 

Milliken,  Wm.  B. Manager,  Arequa  Mill, 

Eikton,  Colorado.  Colorado    Ore    Re- 

duction Co. 
Osborne,  Arthur  H Chemist. 

Irvington-on  Hudson,  New  York. 

Stephens,  Wallace  A. Metallurgist. 

Denver,  Colorado. 

1894. 
Atkins.  Horace  H Omaha  and  Grant 

Denver,  Colorado.  Smelting  Co. 

Bowie,  James  W Mine    Superintendent, 

Gallup,  New  Mexico.  Caledonia  Coal  Co. 

Post,  George  M.   U.    S.    Service,   Colo- 
Manila,  Philippine  Islands.  rado  Volunteers. 

Saint  Dizier,  Julius  L. Engineer. 

Monterey,  Mexico. 

Schneider,  George  W Mine  Surveyor. 

Pine  Creek,  Colorado. 


Wheeler,  Charles  E. 

Golden,  Colorado 

1895. 
Arthur,  Edward  P Surveyor,  U.  S.  Dept. 

Cripple  Creek,  Colorado. 

Davis,  Carl  R Mining     Superintend- 

Butte,  Montana.  ent,  Boston  and  M  on 

tana  Copper  Co. 
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NAME  AND  ADDRESS.  1895.  OCCUPATION. 

Dockery,  Love  Atkins Mining. 

St.  Eulalia,  Chihuahua,  Mexico. 

Durell,  Charles  T Mining. 

Denver,  Colorado. 

Eaton,  Albert  L. Assayer. 

Leadville,  Colorado. 

Eye,  Clyde  M. Assayer,    Granite  and 

Phillipsburg,  Montana.  Bimetallic  Min.  COS. 

Field,  Fred.  M Metallurgist,  (Cya- 

Pony,  Montana.  nideV 

Gray,  Latimer  D Manager,      Electric 

Rock  Springs,  Wyoming.  Dept.  U.  P.  Coal  Co. 

Hartzell,  Lester  J Chemist,   Granite  and 

Phillipsburg,  Montana.  Bimetallic  Min.  Cos. 

Kennedy,  George  A. Surveyor  and 'Assayer. 

Silverton,  Colorado. 

Limbach,  Edmund  C. Surveyor. 

Victor,  Colorado. 

Maxwell,  Fred.  A.  G. Metallurgist,  Porges 

Krugersdorp,  s.  a.  r.,  Africa.  Kandfontein  Mining 

and  Milling  Co. 
Merryman,  Herbert  E. Assayer. 

Denver,  Colorado. 

Parker,  James  H. Mine    Superintendent. 

White  Oaks,  New  Mexico. 

Rowe,  Edward  E Superintendent,  Gold- 

Goiden,  Colorado.  en  pressed  and  Fire 

Brick  Co. 
Shetler,  Waverly Mine  Surveyor. 

Sierra  Mojada,  Coahuila,  Mexico. 
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NAME  AND  ADDRESS.  1895.  OCCUPATION. 

Skinner,  Lewis  B. Chemist, West'nChem. 

Denver,  Colorado.  Q0< .  Instructor  Colo. 

School  of  Mines. 
Stannard,  Burt  C. Chemist,  Puget  Sound 

Everett,  Washington.  Keduction   Co. 

Stockton,  Robert  S. Assistant  Professor  of 

Golden,  Colorado.  Mathematics,    Colo. 

School  of  Mines. 

Suhr,  Otto  B Engineer,    Telluride 

Harris,  Montana.  Power  Transmission 

Company. 
Titsworth,  Frederick  S. Metallurgist,   Anacon- 

Anaconda,  Montana.  fa  Copper  Company. 

Wallace,  Louis  R. Detroit  Copper   Com- 

Morenci,  Arizona.  T)anV 

Young,  Frank  B. Mining. 

Oakland,  California. 


1896. 
Atkinson,  Walter  J. Civil  Engineer. 

Chicago,  Illinois. 

Barensheer,  Wm.  J. 

Denver,  Colorado. 

Barnes,  Corrin 

Golden,  Colorado. 

Beeler,  Henry  C. Cambria  Mining  Com- 

Cambria,  Wyoming.  Tjany. 

Dwelle,  Jesse  E Arequa  Mill . 

Elkton,  Colorado. 

Oris  wold,  George  G. Chemist,  Philadelphia 

Pueblo,  Colorado.  Smelter. 


Hoyt,  George  F 

El  Modena,  California. 
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NAME  AND  ADDRESS.  189G.  OCCUPATION. 

Maynard,  Rea  E 

Honolulu,  Hawaiian  Islands. 

Mitchell,  George  B Recorder,  Deep  Water 

Ogdensburg,  New  York.  Way  Commission. 

Milliken,  John  T. Metallurgist,     Arequa 

Elkton,- Colorado.  Mill. 

Nance,  Wm.  H. St.  Louis  Smelting  and 

st.  Louis,  Missouri.  Refining  Company. 

Newman,  Wm.  E. Chemist,  La  Gran  Fun- 

Aguas  Calientes,  Mexico.  dicion 

Paul,  Wm.  H. Assayer,  Standard  As- 

Central  City,  Colorado.  g<^y  Qfficg 

Strout,  Fred.  McL Assayer. 

Ouray,  Colorado. 

1897. 
Buck,  Arthur  H. Dos  Cabezas  Mine. 

Bacerac,  Sonora,  Mexico. 

Bussey,  Edwin  E Assayer. 

Denver,  Colorado. 

Canning,  Herbert  A Mining. 

Leadville,  Colorado. 

Cohen,  Louis Assayer,  Nellie  Mine. 

Telluride,  Colorado. 

Draper,  Marshall  D. Kennett  M.  Co. 

Ennis,  Montana. 

Febles,  John  C. Chemist,      Colorado 

Pueblo,  Colorado.  Smelter. 

Gross,  John Engineer. 

Sombrerette,  Zacatecas,  Mexico. 

Hazard,  W.  J. _• Instructor,  Colorado 

Golden,  Colorado.  School  of  Mines. 
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NAME  AND  ADDRESS.  1897.  OCCUPATION. 

Jarvis,  R.  P Bimetallic  Smelter. 

Leadville,  Colorado. 

Kelley,  W.  A. Chemist,     Mc Arthur- 
Denver,  Colorado.  Forest  Company. 

Lerchen,  F.  H. Chemist,  Colliery  Eng. 

Scranton,  Pennsylvania.  CoiXlDanV. 

Logue,  N.  W Mining. 

Leadville,  Colorado. 

McLeod,  J.  Norman Asst.  Supt.  Silver  Pick 

Wilson,  Colorado.  Mine,    Mt.   Wilson 

G.  and  S.  M.  Co. 
MacGregor,  George  H 

Estes  Park,  Colorado. 

Nelson,  H.  E Draughtsman,    F.    M. 

Denver,  Colorado.  Davis  Mfg.   Co. 

Nye,  Robert Mining. 

Murray,  Idaho. 

Powell,  Geo.  F. Chemist, Ward  Pyritic 

Ward,  Colorado.  Smelting  Company. 

Roller,  Arthur  H. Roller    &     Cummins, 

Denver,  Colorado.  AsSaverS. 

Schumann,  Enrique  A 

Germany. 

Starbird,  H.  B Assayer. 

Maiden,  Montana. 

Warnecke,  Carl  M. Electrician,  Silver  Lake 

Silverton,  Colorado.  ]^[#   Company. 

Weed,  Floyd 1 Chemist,  Metallic  Ex- 

Cyanide,  Colorado.  traction  Company. 

Woods,  Thomas  H. Camp  Bird  Mine. 

Ouray,  Colorado. 
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NAME  AND  ADDRESS.  1898.  OCCUPATION. 

Barbour,  Percy  P Assayer,  Detroit  Cop- 

Morenci,  Arizona.  per  Company. 

Bertsehy,  Perry  H. Assayer,        Bimetallic 

Leadville,  Colorado.  Smelter. 

Blumenthal,  Emil  E. 

Denver,  Colorado. 

Caldwell,  Florence  H 

Cleveland,  Ohio. 

Church,  Myron  J. Manager,  Two  Repub- 

Ahuacatlan,  Topic,  Mexico.  lics  Gold  Mill.   Co. 

Clark,  Winfred  N Electrician,  Silver  Lake 

Silverton,  Colorado.  Mining  Company. 

Corry,  Arthur  V Surveyor. 

Leadville,  Colorado. 

Davey,  Wm.  R. Supt.,  Two   Republics 

Ahuacatlan,  Tepic,  Mexico.  Gold  Mining  Co. 

Dollison,  James  E Assayer. 

Alma,  Colorado. 

Hamilton,  Frank  R 

Ouray,  Colorado. 

Harrington,  Orville Metallurgist. 

Colorado  City,  Colorado. 

Ingols,  J.  August 

Denver,  Colorado. 

Johnston,  Fred. Assayer,   Hock  Hock- 

Alma,  Colorado.  inp"  Mine. 

Jones,  Frank  H. 

Denver,  Colorado. 
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NAME  AND  ADDRESS.  1898. 


OCCUPATION. 


Kraemer,  Edw.  L. 

Denver,  Colorado. 


Lampe,  Oscar  A.. 

Denver,  Colorado. 


Lucy,  Richard  W Surveyor,  Gulf  E.  R. 

Leadville,  Colorado. 


Magenau,  William Chemist,  Mercur  Min- 

Mercur,  Utah.  ing  and  Milling  Co. 

Norman ,  John  Edw 

Denver,  Colorado. 


Rodriguez,  J.  Crisostomo Mine  Superintendent. 

Saltiilo,  Mexico. 

Smith,  Harry  C. 

Denver,  Colorado. 

Stephens,  Charles  N. 

Golden,  Colorado. 


Valentine,  Malvern  R. 

Denver,  Colorado. 


Whitaker,  Orvil  R. Assay er,    Silver    Lake 

Arastra,  Colorado.  Mine 


Alumni  will  confer  a  favor  by  notifying  Prof.  Stockton  of  errors 
or  omissions  in  the  above  catalogue,  which  is  known  to  be  incomplete 
as  to  residences  and  occupations. 
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GYMNASIUM 


The  Gymnasium  is  the  most  spacious  and  the  best 
equipped  of  any  college  or  school  gymnasium  in  the  State, 
and  is  a  valuable  adjunct  to  the  school  equipment.  It  is 
in  the  basement  of  the  building  of  1890,  its  floor  (65x40) 
admitting  drill  exercise  with  ample  space  for  apparatus, 
while  its  height  of  twenty  feet  allows  the  use  of  swinging 
appliances  and  perfect  ventilation.  Around  the  walls  are 
pulling  weights  of  every  description,  while  among  the 
other  instruments  are  swinging  ring,  parallel  bars,  horse 
buck,  quarter  circle,  "cage"  with  apparatus  for  develop- 
ment of  every  set  of  muscles,  ladders,  spring  board,  com- 
plete sets  of  clubs  and  dumb-bells  and  many  others. 

The  Gymnasium  is  open  every  school  afternoon,  also 
for  systematic  class-work  and  "free  exercise"  three  even- 
ings of  each  week.  Instruction  is  given  in  gymnastic  ex- 
ercises on  those  evenings.  Shower  baths  (hot  or  cold) 
adjoin  the  gymnasium.  Each  student  pays  a  fee  of  one 
dollar  a  term  for  the  use  of  gymnasium  and  deposits  one 
dollar  for  his  locker  key,  the  latter  being  returnable.  The 
gymnasium  fee  is  used  exclusively  for  repairs  and  renewals 
of  gymnastic  apparatus. 

"The  Gymnasium  is  managed  by  the  "School  of  Mines 
Athletic  Association,"  composed  of  officers  and  students  of 
the  institution.  The  Directors  of  this  Association  are  re- 
sponsible to  the  school  for  the  maintenance  of  order  and 
care  of  apparatus. 
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TEXT    BOOKS. 


Richter's  Inorganic  Chemistry. 
Prescott  and  Johnson's  Qualitative  Analysis. 
Cairns'  Quantitative  Analysis. 
Furman's  Manual  of  Assaying. 
Wentworth's  Higher  Algebra. 
Chauvenet's  Geometry,  Byerly's  Edition. 
Chauvenet's  Trigonometry. 
Tanner  and  Allen's  Analytical  Geometry. 
Osborne's  Calculus. 

Stahl  and  Woods'  Elementary  Mechanism. 
Low  and  Bevis'  Machine  Drawicg  and  Design. 
Grant's  Gear  Wheels. 
Church's  Descriptive  Geometry. 
Morris'  Geometrical  Drawing. 
Carhart's  University  Physics. 
Stewart  and  Gee's  Practical  Physics. 
Balfour  Stewart's  Principles  of  Heat. 
Thompson's  Dynamo  Electric  Machinery. 
Thompson's  Electricity  and  Magnetism. 
Bedell  and  Crehore's  Alternating  Currents. 
Fleming's  Alternate  Current  Transformer. 
Thompson's  Polyphase  Electric  Currents. 
Hutton's  Mechanical  Engineering  of  Power  Plants. 
Johnson's  Engineering  Contracts  and  Specifications. 
Johnson's  Surveying. 
Nagle's  Field  Manual. 
Merriman's  Hydraulics. 
Church's  Mechanics  of  Engineering. 
Greene's  Roof  and  Bridge  Trusses. 
Baker's  Masonry  Construction. 

Johnson's  Theory  and  Practice  of  Framed  Structures. 
Foster's  Ore  and  Stone  Mining. 
Peters'  Copper  Smelting. 
Eissler's  Metallurgy  of  Silver. 
Eggleston's  Metallurgy  of  Silver. 
Rose's  Metallurgy  of  Gold. 
Hofman's  Metallurgy  of  Lead. 
Le  Conte's  Geology. 
Kemp's  Handbook  of  Rocks. 

Moses'  and  Parsons'  Mineralogy,  Crystallography  and  Blow- 
Pipe  Analysis. 
Patton's  Lecture  Notes  on  Crystallography. 
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